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Bendix 
HYDRAULIC 


POWER STEERING 


Today, through the long hours and rough going of the world’s 
battlefronts, the strong hands of Bendix* Hydraulic Power 
Steering are taking the load and shock of steering Uncle Sam’s 
heaviest military vehicles on the course to Victory. 





Bendix Hydraulic Power Steering is another Bendix-devel- 
oped product that some day will be home from the war to 
serve important civilian needs on the highways of America 
at peace. 


Less driver fatigue . . . surer, easier control through 
reduced movement of the steering wheel for a 
given steering effect . . . fast, easy handling on 
close maneuvers in tight places or on loose road 
surfaces (amazingly easy steering action, even 
when the vehicle is standing still) . . . no wheel- 
fight because road shock is opposed by quick- 
acting hydraulic power before it can reach the 
steering wheel. 










Bendix* Hydraulic Power 
Steering is an important mem- 
ber of “The Invisible Crew” 
--- precision equipment which 
more than 30 Bendix plants 
from coast 'o coast are speed- 
ing to our fighting crews on 
world battlefronts. ; Meanwhile, Bendix is not forgetting that an important part of 

its wartime assignment is to help service stations keep war- 


essential civilian transportation on the job at peak efficiency: 


*Trademark of Bendix Aviation Corporation 
LMA 14 ae dA 
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hir Cargo: 


How ARMY Experience 
Will Serve the Nation's 
AIR TRANSPORTATION 
in the POST-WAR Period 


by Major-Gen. OLIVER P. ECHOLS 


Assistant Chief of Air Staff 
for Materiel, Maintenance and Distribution 


HE Air Service Command started operating freight 

terminals requisitely located throughout the country at 
airports along the military air routes. Upon these terminals, 
air freight began converging from the suppliers by all 
known means of transportation. The terminals were in 
most cases improvised structures, such as World War I 
hangars, poorly equipped to receive goods from all types 
of conveyances. Indoors there was the problem of proper 
space and system in connection with the sorting of re- 
packed articles according to destinations. Lastly, there was 
the necessity for docks for use in loading and unloading 
the airplanes. The ideal freight terminal, or the in-transit 
depot as it is termed in the Air Forces, has not yet been 
designed. However, we have come a long way with our 
“experimental” terminals such as the one just completed 
at Patterson Field, Fairfield, Ohio (Fig. 1). This depot 
has many new features, the most important of which would 
appear to be the dock arrangement on three sides _per- 
mitting of close-in parking of a maximum number of air- 
planes loading or unloading at one time. 

The question of the weight of a container in which an 
article was shipped by railway or surface ship was never 
given too much consideration. It was mostly a question 
ot providing sufficiently strong packing to protect the con- 
tents. In air cargo, conversely, weight is the most impor- 
tant factor. In this field the Air Service Command has 
adopted standard reinforced paper cartons to replace the 
suppliers’ wooden containers. These containers are used 
as packing for 90% of the freight shipped. They are re- 
inforced by cloth binding on the edges and seams and are 
turther strengthened by steel bands. In addition, those 
cartons destined for shipment to or through humid regions 
where dry in-transit depots are not available are sprayed 
with a liquid which makes them water-resistant. Reports 
irom the Theaters show inconsequential damage or break- 
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HE AIR TRANSPORT COMMAND, one of the 

three major commands under Gen. Echols’ direc- 
tion, is alone larger than the combined air trans- 
ree organizations — civilian and military com- 

ined —in existence all over the world before the 
war. 


Civilian air transport will have a valuable post- 
war legacy consisting of ATC and other Army Air 
Force experience and research gained during a 
period of unprecedented acceleration. 


In this striking article — written specially for the 
SAE Journal — Gen. Echols gives practical, specific 
information about some of the items which will 
be included in that legacy. 











age and this form of packing express appears to be the 
solution to the weight problem. 


An article packed in a wooden case arrived at an in 


transit depot weighing 500 lb. This same article, repacked 


in a carton, was weighed before being loaded into a cargo 
airplane and weighed 200 |b. 

Repacking in cartons (Fig. 2) effected a saving of 105 
airplanes in four months on the basis of a payload of 5000 
lb per airplane. Concentrated weight is still left in wooden 
cases, but very often these take the form of ingenious sim 
plicity. Engines are loaded on to four-wheeled trucks 
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equipped with a folding tongue and are made fast in the 
airplanes by simple devices which reduce unloading time 
at destination. These same trucks serve in the Theaters to 
ship engines back to our country for overhaul. Propeller 
blades are simply wrapped to protect the blade surfaces 
and when the hubs are included they are supported and 
protected by light wooden blocks. 

The Air Service Command rarely handles two items 
alike when packing and loading a plane. A cargo (Fig. 3) 
could consist of a complete jeep, further loaded with small 
parcels once in place in the ship, steel drums, rolls of cable, 
sides of beef, airplane and motor vehicle tires, a compressor 
or lathe, and so forth. 

One of the most difficult articles that has been handled, 
because it cannot be disassembled, is a Link Trainer (Fig. 
4, panel). Because of its size and bulk it is slipped through 
the loading door with a clearance of less than an inch over 
head. Once in the ship it must be well secured, for any 
necessary movements enroute would be detrimental to 
the delicate mechanisms. 

In cooperation with commercial firms air cargo hold 
down equipment has been developed by the Air Forces to 
provide safety to cargo, plane, and personnel and to save 
valuable man-hours in on and off loading. This equipment 
consists of a rope hook, a rope tightener (Fig. 2), coils of 
rope, a rope hanger, rods, beams, locks and jacks, and 
specially designed combination hooks. The rope hook 
eliminates knot tying and rope cutting. The rope tightener 
is a mechanical hand leverage which ties down cargo, 


Fig. 2. Repacking from wooden boxes into cartons is 
standard practice for much of the Army's air cargo. 
Gross of 500 Ib has been reduced to 200 lb, effecting 
the saving of 150 airplanes in four months on the 
basis of 5000 lb per ship. Simple heavy wire rope 
hooks (in floor tie-rings) eliminate knot-tying and 
rope-cutting, and are often used with another ingenious 
"skylooder'’ device—a heavy wire rope tightener 
(midway on near perpendicular rope) 








Fig. |. Functional down to the last detail, this layout 

of the Air Service Command's has dock facilities on 

three sides. Circles indicate possible centering posi- 
tion of portable turn-tables (see Fig. 6) 


eliminating slack. The coils of rope are 15 ft long, and 
the ends are whipped, for securing cargo. The rope hange; 
provides a simple method for hanging rope when not in 
use. The rods, beams, locks and jacks were developed to 
tie down all types of equipment in place of ropes, whereve; 
possible. The specially designed combination hooks wer, 
developed for heavy equipment ‘such as jeeps, guns, ma 
chines, powerplants, and so forth. 

We began the war with planes designed for the carrying 
of passengers and cargo. The impressive air cargo trans 
port records of the Air Forces and the commercial airlines 
are being made in passenger and bomber planes, changed 
and/or modified to make them adaptable to their new 
work. This means, nevertheless, that present-day cargo 
transportation is being accomplished with a degree of ef 
ficiency considerably below that which would conceivably 
characterize planes specifically built for cargo purposes 
Converted B-24 Liberator bombers, for example, are doing 
excellent service as cargo planes; but these bombers are s 
constructed as to require that their loads be carried in a 
concentrated location. Lack of available loading withi: 
balance limitations both fore and aft of the center o 
gravity greatly limit their cargo load capacity, and th 
weights and balance officers who supervise their loading 


have to exercise great care in distributing weight, par 
ticularly toward the tail. Airplanes originally designed for 
passenger transportation, even though they are the newest 
models such as the C-54 and the C-46 and have greate: 
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Fig. 4. Three stages of 
coding and securing a 
Link Trainer are shown in 
the pane! to the right: Top 
view shows a lift-loader 
positioning the completely 
assembled unit at the 
proper level; center, mov- 
ng the unit onto the floor, 
and below, securing the 
training unit 


wens 
apacity and space than the bombers, are still far from ideal 
lor the cargo-carrying work which they are performing so 
regularly. Loading facilities, doors, and cargo hold-down 
acilities are afterthoughts. They are frequently at loca 
tions that interfere with maintenance, and in other instances 
are too high for truck platform loading and inefficient as 
to structural weight. Ingenuity, rather than directives, has 
solved these problems when and where they have appeared. 

The varied heights from the ground of the doors on the 
different planes have produced several pieces of loading 
equipment worthy of mention. There is the fork-lift plane 
loader alternately equipped with a bucket 4 x 6 ft forward, 
which has appeared in two models: the small-wheel hard- 
tubber-tire model for operation on hard surfaces; the jeep 
type with increased wheelbase, dual pneumatic tires in the 
rear and high ground clearance suitable for operation over 
terrain of any sort where aircraft or trucks may be oper- 
ated. The latter model is the most versatile and weighs 
only 6390 Ib. It is being used all over the world. Then 
there is the high-lift (11 ft lift) hydraulically-operated 
truck body mounted on a 10-wheel pneumatic-tired truck. 

To facilitate and expedite the loading of jeeps, the jeep 
ramp (Fig. 5) has been developed. Likewise, the long 
mobile ramp for dock-to-plane loading has been developed 
it San Antonio. 

Still another piece of equipment with which the Air 
Forces are experimenting is a 1200-lb portable turn-table 
‘or manipulating the planes into the desired positions for 
on and off loading (Fig. 6). 

In so far as operations are concerned, there have been 
levelopments which could only have been advanced to 


their present stage under war or emergency conditions. 
In all but a few instances the developments effected by the 
\rmy Air Forces in the field of operations represent ac 
elerated progress in connection with items known to avia 
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ESEARCH and field maintenance 

problems and progress dominated 
the program of the SAE National Air- 
craft Engineering and Production 
Meeting, held in the Biltmore Hotel, Los 
Angeles, Sept. 30 and Oct. 1 and 2. This 
was the Society's Semi-Annual Meeting. 
Total registrations were slightly over 1700, 
attendance at the nine sessions was about 
double last year’s. 

Papers read at the nine conferences fell 
roughly into three classifications: research, 
production, and maintenance, with three 
listed under “production,” two papers and 
the principal address of the convention fall- 
ing under the “maintenance” heading, and 
the remaining eight classified as reports on 
research. 

Highlight of the three-day meeting was a 
report on U. S. aircraft, direct from the 
fighting fronts, by Major-Gen. Delmar H. 
Dunton, deputy chief, Air Service Com- 
mand, Wright Field, who had just returned 
from a tour of inspection that took him to 
every front where the U. S. AAF is operat- 
ing. U. S. aircraft are better than the mili- 
tary authorities had any right even to hope 
they would be, the best in the world, but 
variations in supposedly interchangeable, 
identical parts is one problem not yet licked, 
Gen. Dunton reported. He said spare parts, 
supposedly identical, but manufactured by 
different companies producing the same 
bomber or fighter, vary so much it has be- 


come necessary when ordering to specify 


Los Angeles Meeting Dominated 
By Maintenance and Engineering 
Progress Papers; Attendance Up 


by which company the plane was made to 
obtain a replacement part that could be 
readily installed in the field. Stressing the 
complications this condition imposes, the 
speaker appealed to the aviation industry to 
bring about quick correction. 

One highly controversial subject, hydraulic 
versus electrical control systems, on which 
differences of opinion had cropped up during 
periods of the first two days’ sessions, was 
heavily deflated, as far as military planes 
are concerned, by Lt.-Col. G. C. Crom, 
Wright Field, who stated flatly that in mili- 
tary aircraft, subject to combat damage, the 


AAF prefers electrical controls wherever 
practicable. 
Admitting that for certain functions 


hydraulic equipment is best, Col. Crom said 
that long hydraulic lines develop leaks that 
are difficult to locate and repair, and that 
combat damage too frequently puts an en- 
tire hydraulic system out of commission. 
Fifty per cent of electrical wiring can be — 
and infrequently is—damaged in combat, 
but with three-phase systems now in use, 
such damage seldom prevents operation of 
the equipment. 

Another subject that was expected to 
precipitate interesting differences of opinion 
was “Interchangeable Powerplants,”  dis- 
cussed at the Thursday evening meeting by 
a panel of five representatives of engine, 
airframe and airline companies. Breadth of 
the subject’s wording precipitated a discus- 
sion so general that much of the “meat” it 

























was hoped the arguments would bring oy 
failed to develop. 


Presentation of the SAE Manly Memoria 
awards, to Harry C. Karcher and John 
Dolza, both of the Allison Division, Genera 
Motors Corp., for their technical paper o 
“Correlating Ground and Altitude Perform 
ance of Aircraft-Engine Oiling Systems, 
added human interest to the Friday night 
general session. Robert Insley, of the Mem 
orial Committee, made the presentations 
Both recipients commended the wholehearted 
cooperation and interchange of valuable re 
search information in the aviation industry, 


C. L. “Kelly” Johnson, Lockheed Aircraft 
Corp., opened the Friday night general ses- 
sion and introduced SAE President Ma 
Short, Vega Aircraft Corp., who conducted 
the preliminary business session, introducing 
official representatives, J. H. Sidebottom of 
the Aeronautical Chamber of Commerce of 
America, Thomas Wolfe of the Air Trans 
port Association of America, Harry Wood 
head of the National Aircraft War Produc 
tion Council, Inc., and Mr. Insley. President 
Short also read messages of congratulation 
on the Society’s contribution to U. S. avia 
tion developments from Gen. Henry H 
Arnold, commander of the AAF, Rear- 
Admiral DeWitt C. Ramsey, chief of the 
Bureau of Aeronautics, Navy Department 
and James P. Murray, president, Acronau 
tical Chamber of Commerce of America 
Mr. Woodhead, session chairman, introduced 
Gen. Dunton. 


Highlights of the General’s talk were these 
statements: Americans are instinctively the 
greatest mechanics on earth . . . victory is 
certain . . . only now is the U. S. beginning 
to reap the benefits of over two years ol 
war effort . . . there are 380,000 items on 
the AAF materials procurement lists 
aviation engineers should simplify design t 
achieve simpler maintenance in the field 
we (U. S.) are manufacturing the finest air 
craft in the world we didn’t know 
(when we designed them) they would be a: 
good as they are. 

The Thursday evening meeting, devoted 
to a panel discussion on “Interchangeable 
Powerplants,” was chairmanned by Mr 
Johnson, who also acted as discussion leader 
On the panel were Harry Karcher, Allison 
Division, General Motors Corp., Rudolph 
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C. L. Johnson, general chairman of the 
1943 SAE National Aircraft Enginee: 
ing and Production Meeting (left) wit 
SAE President Mac Short, Major-Ger 
Delmar H. Dunton, principal speaker 
at the banquet, and Harry Woodheac 
toastmaster 
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STFESSED at RECORD TRACTOR MEETING 


NTENT on building the maximum 


possible quantity of tractors and 


farm machinery to produce the huge 
amount of food required by this 
untry and her allies, close to 500 tractor 
ngineers gathered at the Schroeder Hotel, 
Milwaukee, Wis., Sept. 23 and 24 for the 
SAE 1943 National Tractor Meeting. Co- 
peration between industry and Government 

attaining these objectives was the keynote 

f the meeting. 

The Government's attitude was voiced by 
ree high-ranking Washington officials who 
poke to a capacity audience at the dinner on 
Sept. 23. It can best be expressed in the 

rds of J. A. Krug, WPB vice-chairman 
nd director, Office of War Utilities, prin- 
pal speaker at the dinner: 

Everyone in the various war agencies 
n Washington is appreciative of the vital 
eed that the farm machinery production 
rogram be met.” 

Mr. Krug assured his audience that the 
War Production Board would render every 
ssible assistance in seeing that the neces- 

materials and component parts keep 
flowing to the production lines of all tractor 

id farm machinery builders. “The real 
b, however,” he emphasized, “is in your 
inds~ organizing production and getting 

help of suppliers who are not already 
verloaded 

The basic reason for our success in the 
cific,” Mr. Krug concluded, “is that we 
ire moving material and blazing our way 
with mechanized equipment. We use trac- 

and bulldozers while the Japs hack 
trails through the jungle by hand.” 

Earlier speakers on the dinner program 
were A. A. Stone, head of the Farm and 
Machinery Division of the OPA, and Walter 

yd of the Transportation Food Require- 
ents Division, Department of Agriculture. 

C. G. Krieger, SAE vice-president repre- 
nting Tractor and Farm Machinery Engi- 
cering, and director, Farm Machinery and 
lquipment Division, WPB, was chairman of 
e dinner and J. B. Fisher, Waukesha Motor 

, Was toastmaster. 

The four technical sessions held during 
the two-day meeting dealt with four of the 
‘actor engineer’s most perplexing problems 
during the present emergency, namely bear- 
ngs, fuels, tires, and steels. Long and spir- 
ted discussion followed presentation of 
ipers on each of these subjects. Another 
iper related the progress made so far by 

SAE Tractor War Emergency Committee 
solving wartime problems dealing with 
design and production of tractors and 

n machinery. 
_ Success of this, the largest SAE National 

ctor Meeting on record, is due largely to 
© eff of the Tractor Activity Meetings 
mr comprising Walter F. Strehlow, 
ners Mfg. Co., chairman, George 
imken Roller Bearing Co., and 
Pfost, Massey-Harris Co. 


r S 
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C. G. Krieger, director, Farm Machinery & Equipment Division of WPB and SAE 
vice-president, Tractor & Farm Machinery Engineering (left) with J. A. Krug, 
director of War Utilities and vice-chairman of WPB, who was dinner speaker, and 
James B. Fisher, vice-president of Waukesha Motor Co., toastmaster of the dinner 


Operating Conditions Used 
To Select Tractor Bearings 


A method of selecting satisfactory bear- 
ings for the transmissions and final drives of 
pneumatic-tired tractors that depends on a 
knowledge of average operating conditions, 
was reported by John Borland, Timken 
Roller Bearing Co., in the paper read at the 
first technical session after Session Chairman 
Elmer McCormick, John Deere Tractor Co., 
had opened the meeting. 

The well-known method of rating bear 
ings on a fatigue basis is, according to tests 
carried out by Mr. Borland, a reasonably 
accurate way of predicting bearing life when 
loading conditions are definitely established. 
However, the tables that have been compiled 
by the bearing manufacturers are satisfactory 
for determining bearing life only of bearings 
subjected to a constant load at a constant 
speed. 

Since tractor transmissions are subjected to 
as many different loading conditions as there 
are speed changes provided in the tractor, 
tractor transmission bearings cannot be se- 
lected directly from these tables. They must 
be used in conjunction with the formula for 
determining a factor called weighted life. 
This formula takes into consideration the 
life facters of the bearing at the different 
loads and the per cent of time for which 
each factor applies. 

Various methods have been devised fo 
calculating bearing loads in tractor transmis 
sions that have resulted in bearing selection 
giving satisfactory field service. None of 
these methods, however, has given a truc 
picture of actual field loads encountered on 
tractors using pneumatic tires. 

To make a thorough analysis of bearing 
life in a tractor transmission, it is necessary 
to know the per cent of time the transmis- 
sion is used in its various speeds and the per 
cent of motor power normally going through 
the transmission in each of these speeds. 

The tractor manufacturers consulted by 


2! 


Mr. Borland were in fairly close agreement 
as to the per cent of time in which the 
tractor is used in the various speeds, but they 
were not in such accord concerning the 
amount of power going through the trans 
mission. Practically all the engineers agreed, 
however, that it is incorrect to figure bearing 
loadings from the peak motor power, most 
of them believing that, in so far as trans- 
mission bearings are concerned, the correct 
method would be to figure back from the 
drawbar pull, and that the weight of the 
tractor controls the drawbar pull that can be 
developed on a pneumatic tired unit. 

To calculate bearing loads by the author's 
method, it is necessary to know the weight 
of the proposed tractor in operating condi 
tion, including the operator and water in 
the rear tires; the speed in each gear; and 
the tire size. The tangential force on the 
rear wheels in each speed can be obtained in 
terms of per cent of total tractor weight 
from a curve derived by Mr. Borland from 
the data he collected. This tangential force 
on the rear wheels multiplied by the rolling 
radius will give the torque on the rear axle. 
From this torque, the bearing loads can be 
calculated. 


Mr. Borland also discussed other factors 
that have an effect on bearing life in addi 
tion to the imposed loads. 


Discussion of Borland Paper 


“Pneumatic tires on tractors have placed 
these units in the vehicle class—so pred 
tions, such as just given by Mr. Borland, can 
be made,” pointed out B. W. Keese, Wis- 
consin Axle Division, Timken-Detroit Axle 
Co., reading from prepared discussion. “Un 
like the truck, however,” he continued, 
“gross overloads are not possible. There is 
further safety in Mr. Borland’s analysis in 
that he bases his predictions upon the Ne 
braska tests where the entire tractor is unde: 
the nearest to perfect adjustments, the motor 
tuned up to dynamometer accuracy, carbure- 
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tion at its best, and ground conditions 
closest to ideal. It is doubtful if many farm- 
ers could duplicate these conditions in the 
field, and then not for long, as carbon de 
posits in the engines soon eat off some of 
the peak performance.” Mr. Keese went on 
to emphasize that the life of a tractor is not 
an easy one for it is under steady pull, sel 
dom coasts, and has a work cycle all its own. 
Deflection, he believes, is “a grave responsi 
bility for any designer.” Other pertinent 
factors covered by Mr. Keese included tire 
slinpage, lubrication, shot peening, and cold 
working. 


Factors Substantiated 


“Past performance and life results of 
known designs, in general, substantiate the 
correctness of ‘the factors proposed in Mr. 
Borland’s paper,” pointed out L. A. Bixby, 
Clark Equipment Co., the second to present 
prepared discussion. Methods previously used 
for calculating bearing life for farm tractors, 
he said, have resulted frequently in the rec- 
ommendation of oversize bearings which 
were out of proportion to the rest of the 
unit. In many cases it became necessary for 
the designing engineer to assume the respon- 
sibility of selecting a bearing which calcula 
tions did not indicate was of sufficient capac- 
ity, in order to propose an economical and 
consistent bearing and gear layout in the 
development of his general design. This has 
been done many times and has left much to 
the imagination and judgment of the axle 
and transmission engineer. By using Mr. 
Sorland’s suggested procedure, Mr. Bixby 
concluded, we have a yardstick based on 
tacts which can be used to check our judg 
ment, thereby giving a definite means fo 
insuring the most economical bearing selec 
uions. 

At this point Chairman McCormick 
pointed out the bearing difficulties that have 
been experienced when tractors designed for 
rubber tires had to be run on steel wheels. 


Non-Average Tractors 


Noting that Mr. Borland’s paper was based 
on average conditions, W. Henning, Inte: 
national Harvester Co., emphasized that it is 
not the “average-condition” tractors that 
give trouble —it is the 10 or 20% that are 
worked hard. Reducing the size of bearings 
in these, he suggested, might result in more 
trouble in the field. Mr. Henning also 
pointed out that smaller bearings mean 
smaller shafts and asked Mr. Borland what 
he considered to be the maximum permis 
sible misalignment or deflection condition 
since the life of the bearing is dependent 
upon the deflection. 

In reply, Mr. Borland suggested that it 
might be better to make special allowances 
for the 10 or 20% of heavily loaded tractors 
than to penalize the majority by designing 
all on the basis of this hard-working minor 
ity. As for maximum permissible deflection, 
he recommended an _ out-of-line value of 
0.005 in. per in. of bearing spread. 

The question of average life of tractors 
was raised by several discussers. Chairman 
McCormick reported in reply that 5000 hr 
had been used — but that this value seemed 
low during present conditions. Others 
pointed out that the average life a tractor is 
designed for is a function of the individual 
tractor designer and, hence, may vary widely. 

“Although all parts in the ideal machine 
should fail at the same time like the one 
horse shay,” contributed H. N. Parsons, 
International Harvester Co., “we believe that 
the bearing is the foundation of the machinc 
and, consequently, should be the last to go.” 


Post-War Octanes Higher 
But Well Under 100 


‘Newspaper publicity to the contrary, it is 
highly improbable that motorists will be able 
to fill up on 100-octane gasoline at any post- 
war service station,” contended T. H. Risk, 
Ethyl Gasoline Corp., speaking on the sub- 
ject: “Post-War Motor Fuels.” His talk was 
the feature of the second technical session 
of which O. R. Schoenrock, J. I. Case Co., 
was chairman. “Even if 100-octane gasoline 
were readily available,” Mr. Risk continued, 
“motorists would be disappointed with the 
way it would work in their engines.” 

Defining the requirements of a satisfactory 
motor fuel, Mr. Risk stipulated that it must 
be plentiful, cheap, easy to vaporize, high in 
energy content, and free from knock. 

The nature of post-war motor fuels, he 
pointed out, will depend largely on how the 
refining industry utilizes the various left-over 
high- and low-octane components of aviation 
fuels. He showed by means of charts that 
there are approximately twice as many con- 
stituents available now as before the war 
and that these constituents are of higher 
average octane number. 

Comparing the various methods of knock 
rating now in use, he brought out that the 
borderline knock method brings in the effect 
of speed. By means of borderline knock 
curves he pointed out that many fuels with 
a high knock rating at high speeds may 
have a low knock rating at low speeds, and 
vice versa. Also he showed that different 
types of engines and different engines of the 
same type rate fuels differently. 

As a background for predicting post-war 
octane ratings, Mr. Risk showed, by extrapo- 
lation of curves showing the yearly octane- 
number increases, that, if there had been no 
war, the octane number of regular gasoline 


would have reached 79 by 1 
mium fuel would have climbe 
next year. 

Mr. Risk concluded his dj 
the prediction that the regular » 
war gasoline would be abou: 
number Motor Method (85 to 
Method) and premium-grade oct 
would be about 85 Motor Meth, 
search Method). He qualified hj 
cation by repeating that the fina 
pends upon a number of im 
such as the nature of post-war ca 
economics, ratio of premium-grad 
lar grade gasoline, and how mu 
fuel will be used after the war. 
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Discussion of Risk Paper 


Support for Mr. Risk’s predictions ca 
from the first discusser, C. M. Larson, Si 
clair Refining Co., who reported that definit 
work along similar lines bears him out 
During each of this country’s last three war 
he pointed out, the petroleum industry 
made outstanding progress. Out of 
Spanish-American War came kerosene 
naphtha; out of World War I came 
fuels; and, during this war, aviation gas 
lines are reaching their highest development 

An umportant reason why the RAF y 
able to defeat the Luftwaffe in the Battk 
Britain, he explained, was because the RAI 
was using 100-octane gasoline while 
Germans were using lowe r-grade fuel. Toda 
some 100,000 United Nations planes 
using 100-octane fuel which, only 
years ago, was still under development 
laboratory test tubes. Since the last war, | 
continued, cruising speed fuel consumpti 
yf aircraft has been cut in half 

Mr. Larson then gave his ideas of 
post-war fuels for ground vehicles wou 


turn to page 50 


Prominent at Tractor Meeting 


Albert W. Lavers, chief engineer, Minneapolis Moline Power Implement Co and 
chairman, Tractor War Emergency Advisory Committee (left) with W. F. Strehiow 
chief engineer, Allis-Chalmers Mfg. Co., chairman of the Meeting Commitiee 
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by R. F. DUFF, 


Co. and Chairman, 
Subcommittee, Aluminum 
_ SAE War Engineering Board 


Ford Mc 
SAE Desic 


Committ 


HE I Design Subcommittee of the 
re n Committee of the SAE War 
tngineering Board has issued a report on 
recaut to be taken in the designing and 
in the production of aluminum 
Investigations of this committee have re- 
led that certain fundamental procedures 


followed if maximum die life 


satisfactory forgings are expected. The 
oper use of dies and the use of im- 
jperly designed aluminum alloy forging 
s, both hammer and hot press, may re- 
t in blistered forgings and shortened die 


{mong reasons for rejection of aluminum 
ings has been the formation of blisters 
he surface of the metal, particularly on 
commercial alloy 14S. Blisters may re- 
t from any of the following causes: 
Overheating in the heat treat process, 
High temperature oxidation, 
in the forging bar stock or 
roperly designed dies. 
This committee found that blisters de- 
{ on aluminum alloy forgings when 
metal was worked too rapidly and gen- 
ted excessive frictional heat (see Fig. 1). 
iddition of fullers to the dies, slower, 
hammering, proper use of lubricants 
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num Alloy FORGING DIES: 


and good die finish eliminated, to a great 
extent, blisters from this source. 

In:making an aluminum alloy forging and 
laying out the die for it, the first considera- 
tion is the size of the stock to be used. 
Aluminum does not gather to the same ex- 
tent that steel does and, therefore, must be 
approximately as large as the greatest Cross 
section of the forging. The details of alu- 
minum forging and die design have been 
discussed recently in another publication.* 
However, there are certain fundamentals 
that cannot be emphasized too strongly: 

The finish impression should be placed as 
near the center of the die as possible; 

The impression cut so the metal flow of 
the forging would be at right angles to the 
grain flow of the die block; 

The amount of work done in each step 
equally proportioned so that there is not 
excessive Wear in any one step. : 

It is also necessary to leave ample edge 
distance. Fig. 2 shows a typical example 
and Fig. 3 shows the various steps from the 
rough stock to the finished product. Figs. 
4, 5 and 6 show edging, fullering and fin 
ish operations respectively. 

If the die is not properly lubricated, the 
friction developed between the forging dic 
block and the forging material will cause 
blisters as well as produce a rough exterior 
finish on the forging. A satisfactory lubri- 
cating mixture would consist of a high-vis- 
cosity oil combined with a low-viscosity oil 
in such proportions that it has high friction 


* Tron Age—June 17, 1943. 


Fig. | (Left): Effect after 

heat treatment of panel 

splice fitting over-heated 

in the forging operation. 

Forging is of I4ST alumi- 
num alloy 


Fig. 2 (Below): Typical ex- 
ample showing ample edge 
distance 
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Considerations 
Their Design and Use 












OLVING production prob- 

lems found in attempting 
to mass-produce millions of 
aluminum alloy forgings for 
modern weapons was a typ- 
ical byproduct of the SAE 
War Engineering Board, which 
was formed before Pearl Har- 
bor to make engineering 
studies for the Army, Navy, 
and Government civilian war 
agencies. 


The author cites the work of his 
committee and the consultants, 
named below, as being responsible 
for this article which details steps 
necessary to produce aluminum al- 
loy forgings in quantity. 


SAE-W.E.B. Aluminum 


Subcommittee: 
R. F. DUFF, Ford Motor Co., 


Willow Run, chairman; 

PAUL SCHOEN, Bohn Aluminum 
& Brass Corp.; 

HARVEY CURTIS, Dodge Forge 
Division, Chrysler Corp.; 

SHERRY O'BRIEN, Harvey Metals 
Corp.; 
L. W. DAVIS, Aluminum Co. of 
America; and 

Cc. L. FOREMAN, Buick Division, 
General Motors Corp. 


Consultants to Subcommittee: 
C. CAMPBELL, Chevrolet Divi- 


sion, General Motors Corp.; 
PAUL VENSKE, Harvey Metals 
Corp.; 
E. LANG, Heppenstall Steel Co.; 
H. GRAHAM, A. Fink! & Sons; 
CLARENCE BENSON, CHARLES 
STURZA, and WILLIAM ACRE, 
Ford Motor Co. and A. G. 
STECKER, Ford Motor Co., Willow 
Run; 
E. H. STILWILL, Chrysler Corp., 
and 
ROBERT DARNTON, Buick Divi- 
sion, General Motors Corp. 
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reducing properties, a high film strength 
(with the least amount of oil and graphite 
deposited on the die surfaces), and non-ex- 
plosive properties. The low viscosity oil may 
be any solvent that will have a thinning 
action on the heavier oil, allowing it to 
spread freely over the die surface. A typical 
die mixture is 50% lard oil plus 50% dis- 
tillate. Sometimes a small amount of 
graphite is added. Many other lubricants are 
used such as plain mineral oil, lard oil, 
peanut oil, castor oil, graphited oil and 
other incorroding mixtures of the above. 
The high viscosity oil is the actual lubricant, 
and graphite, in small quantities, is some- 
times added to help reduce the friction. The 
lubricant may be applied with either a spray, 
swab or air blast. If graphite is used in the 
spray it must be sufficiently agitated to pre- 
vent the nozzle from plugging. 

The material used for making the die 
block is the same as that used to produce 
steel forgings. Performance records are 
usually lower when making aluminum forg 
ings than when making steel forgings. 
However, it is possible that a new material 
that lends itself to the peculiarities of alu- 
minum forging may be developed. 

Dies for aluminum alloy forgings are 
usually purchased in the heat-treated condi- 
tion. The hardness will vary with the type 
of work being done. There seems to be a 
direct relationship between the depth of the 
impression and the hardness of the die. On 
forgings having wide, thin webs, the best 
results may be expected with a Shore hard- 
ness of 55 to 60. A forging die for the 
average forging should have a hardness of 
48 to 51. Large dies, particularly those hav 
ing deep impressions, are found to work 
very satisfactorily at Shore hardnesses of 
from 43 to 48. Press dies are usually found 
to have Shore hardnesses of 55 to 60. In 
some cases, there may be hardnesses up to 
65 with good results. Stress relief after 








Fig. 4: Edging operation on rough alum 
num alloy stock 








Fig. 6: Final forging operation on wing 
hat stringer splice 





Fig. 3: Various stages from 
the rough stock (R.) to the 
finished wing hat stringer 
splice No. 32W040 14ST 
aluminum) alloy forging 
{L.) as produced at the 
Ford Willow Run plant 













































































periods of use seems to increase die life in 
some Cases. 

Dies can be easily injured and their life 
shortened by improper use in the shop. All 


dies should be pre-heated slowly and uni- 
formly to a temperature between 250 and 
400 F before making forgings. The use 


of. cold dies is probably one of the greatest 
factors encountered in die breakage. The 
first 50 to 100 blows_on each new set of 
dies should be taken lightly. A die should 
be used for as long a run as possible. It has 
been found that by using die blocks of the 
same material to produce the same forging, 
it is possible to run 3000 to 10,000 pieces 
if run at one time, whereas, if the die is 
taken down and re-set at 500-piece intervals 
the die life is usually shortened to 2000 or 
5000 pieces. Needless to say, every care 
should be exercised to see that the dies are 
properly aligned with the bed of the ma 
chine and with themselves. 

The aluminum forging stock must be 
heated uniformly throughout for best results 
to die life. Working cold material in dies 
causes extensive wear and early failure and 
will also result in erratic physical properties 
in the forgings. 

The finish on dies is an important factor 
in die life. All dies must show a surface 
smoothness which is characteristic of the best 
forging die practice. This bears no reference 






cither to profilometer readings or to oth 
surface measuring devices or to any cha 
acteristic of flatness or contour. The requir 
ment is based on the complete absence 

angular, irregular surfaces. The final finist 
of die preparations must be carried out ir 
such a manner that the polishing marks wi 
follow the direction of material flow. Irreg 
ular, oriented marks and whorls on the dic 
surface, and so forth, must be avoided. 

The thickness of the flash must be such a 
not to restrict the flow of metal. Thin flash. 
are more readily and economically trimmed 
but for the best die life Mashings of about 
¢.040 in. are indicated. 

Other very common causes of die failure 
are cracks resulting from the explosion 
the die lubricant in the corners and angle 
of the impressions and continued over-stre 
of the steel at these locations during the 
forging operation. 

Regardless of the precautions taken in de 
signing the die and operating the shop, the 
human element remains probably the great 
est factor in producing good forgings and 
reasonable die life. Willful misuse and mis 
handling of dies, such as misaligning then 
in the machine, striking them too hard, sub 
jecting them to extremes in temperature and 
improperly applying lubricants, all have a 
direct bearing on die life and the quality o! 
forgings produced. 










































Aluminum Forging 
Technique Advanced 


XTENDED use of extruded aluminum 

alloy stock in airplane and other arms 
production, in order to conserve aluminum 
forging stock, is made possible by the ex- 
tensive study just completed by the Subcom- 
mittee on, Metallurgical Problems of the 
Aluminum Committee of the SAE War 
Engineering Board. This group, headed by 
P. P. Ziegler, Reynolds Metals Co., is one of 
four which were assigned specific problems 


by the Aluminum Committee, of which 
Louis Thoms, General Motors Corp., is 
W.E.B. sponsor. 

Although earlier practice indicated that 


forgings made from extruded stock were 
more subject to blistering, resulted in exces- 
sive cracking in the coarse grain region or 
at the interface between coarse and normal 
sized grains during forging, or cracking in 
the coarse grain areas during solution heat 
treatment and quenching, the investigation 
of the subcommittee found that current prac- 
tice, with improved extrudings, is generally 
satisfactory, 
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A study of the effects of chemical compo 
sition on physical properties of 14 S-T forg 
ings showed that entirely satisfactory phys 
cals can be obtained from extruded 14 $ 
using a nominal silicon content of 0.90% 
its nominal composition. 

With impurities controlled by Federal Sp 
cification QQ-A-367b, the following coms 
sition of 14 S was recommended: 


Si Cu Mn Mg 


. ce 
4.40% 0.80% 0.407% 









0.90% 





Leading producers have agreed to conti 
the chemicals of their 14 S$ forging stock 
both rolled and extruded, in accordance wit 
this recommendation of the subcommittee 

When a number of aluminum alloys 
extruded or roiled, two different grain stru 
tures are obtained. In 14 S forging stock 
for example, the structure is only part 
modified by thermal treatment, with the ! 
sult that abnormally high mechanical proj 
erties appear in the extruded stock all 
solution and artificial aging heat treatment 











Normal forging operations cause more ! 
crystallization during solution heat ta 
ment. Therefore, the subcommittee polit 






. 01) crreng 
out, both lower tensile and yield strengt 
and greater elongation are secured 10 


turn to page 36 
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los Angeles Meeting Dominated 
By \aintenance and Engineering 
Provress Papers; Attendance Up 


ss 


continued from page 20 


Wallac ratt & Whitney Aircraft, Division 
United Aircraft Corp., J. C. Duffendack, 
Lockheed Aircraft Corp., Ivar Shogran, 


Jougla \ircraft Co., Inc. and E. A. Boni- 
ice, American Airlines, Inc. 

In | nting the subject, Chairman John- 
on asked the panel’s view on “power egg” 
ngines suitable for installation on all types 
i using that horsepower ‘rating. He 
sriely listed several possible disadvantages 
ind then quoted from a two-part series in 
{viation for September and October, 1943, 
yy Dr. Stanford Moss, titled: “The Case for 
Integral Powerplant” in citation of ad- 





intag 
The engine firm representatives presented 
e afirmative and were opposed by the air- 
rame men with the airline representative 
villing to accept power eggs if they did not 
pose weight penalties that would offset 
idvantages from an operator's standpoint. 
When arguments appeared to ignore 
vairman Johnson’s qualification . “suit- 
on all types of planes using that horse- 

r rating,” Wing Commander P. Mc- 
mid of the RAF, who spoke from the 
loor, briefly outlined British experience with 


wer eggs and called attention to the fact 
it adoption of such standardization did not 
luce the choice to the extent implied in 


if the views expressed, but did reduce 
nsiderably the number of types of engines 

usly manufactured. British experience, 
ndicated, was favorable to the limited 
ion of such standardization. 





Field Maintenance Session 


hairman Reagan Stunkel’s session drew 
in attendance of almost 500 and was en- 

ied by a sudden flare-up of the hy- 
julic-versus-electrical controls controversy, 
vhen one speaker reported that in the field 

hanics told him they preferred electrical 
» hydraulic systems. 


In his paper on “Aircraft Service in Com- 
t Areas,” George R. Sanborn, Boeing Air- 
t Co., cited numerous difficult field ser- 


ing problems encountered by himself and 
r held service representatives. He recom* 
modifying present designs for easiet 





George R. Sanborn, Boeing Aircraft Co., who spoke 
on combat area servicing (left), Reagan Stunkel, 
chairman of the Field Maintenance Session, W. C. 
Gould, Allison Division, General Motors Corp., co- 
author with C. R. Paton of a paper on field service 
problems 


service in the field, urged courses for engi 
neers and production men on “design for 
maintenance” in the plants, and said inter- 
changeable parts on small mechanisms man- 
ufactured by different companies would be 
of great advantage. In answer to a question, 
he said that the British system tends to un- 
standardize planes and their parts. 

Clyde R. Paton and William C. Gould, 
Allison Division, General Motors Corp., re- 
ported on “Servicing Military Aircraft in 
Overseas Theaters.” They have observed field 
service in most of the combat areas of this 
war and presented brief descriptions of 
typical bases in those areas, stressing the 
problems caused by climate, humidity, dust, 
ability of native labor, and availability of 
supplies and parts. To overhaul the average 
radial engine, using native labor, requires 
800 man-hours in one of the better-equipped 
Middle East bases. Accompanying the paper, 
read by Mr. Gould, was an RAF film, “Give 
The Enemy No Rest,” and slides showing 
facilities available and problems encountered. 
Despite seemingly insurmountable difficulties 
and almost incessant combat, the speaker 
said, the rate of attrition in most theaters 
has been lower than was originally antici 
pated. They recommended that:a_ service 
representative of the aircraft manufacturer 
be stationed at the last point in the U. S$ 
from which aircraft leave the country to 
insure that a complete set of operating 1n- 
structions is installed in each ship, and that 
necessary tools and certain spare parts ar 
included with crated, planes. 

Mr. Gould’s statement that mechanics in 
the field had expressed a preference for elec 
trical rather than hydraulic systems precipi 


Spoke at Interchangeable Powerplants Session 


Leader and speakers of the Interchangeable Powerplants ses- 
sion were C, L. Johnson, Lockheed Aircraft Corp. (L); Harry 
Korcher, Allison Division, GMC; Ivar Shogran, Douglas Air- 
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tated the first flurry of the convention on 
this controversial subject. 


Aircraft Propeller Session 


Two papers were presented at this session 
with A. L. Klein as chairman, and both 
were well received. 

A paper on “Flight Testing With a Pro 
peller Thrust Meter” by George Brady, 
Propeller Division, Curtiss-Wright 
discussed thrust meter design, calibration, 
flight instrumentation, and procedure, test 
results, body-propeller interaction; and sum- 
marized the usefulness of the thrust meter 
It concluded with the observation that use 
of shaft thrust measurements in routine flight 
testing to check calculated airplane perform- 
ance does not appear very practicable until 
additional data by which the several correc- 
tions can be more accurately determined have 
been obtained. The thrust meter, however, 
does have important value in determining 
the relative efficiency of different propellers. 

W. L. Greene and A. R. Crocker, Engi- 
neering and Research Corp., discussed “‘Anal- 

sis of Captured Composite Propeller Blade,” 
in a paper which reported findings of a 
study of a composite wood, plastic, and 
metal blade combining parts of the Schwarz 
ind Jablo processes. After discussing con 
structional details, aerodynamic characteris- 
tics, and materials composition, the paper 
concluded with this appraisal: This type of 
construction: resulted in a much lighter blade 
than any metal blade of the same diameter 
and activity factor. Considering the operat 
ing top speed and the thickness of the airfoil 
sections, it is probably the acrodynami 
ecuivalent of most metal blade However 


Corp., 





craft Co., Inc.; Rudolph Wallace, Pratt & Whitney Aircraft; 
J. C. Duffendack, Lockheed Aircraft Corp., and E. A. Boniface, 


American Airlines, Inc. 
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the construction is quite complicated and 
probably required more time to build than 
would be the case of metal blades other than 
steel. 


Aircraft Engines Session 


Two papers, presented under the chair 
manship of T. F. Bergmann, attracted a 
large audience which asked many questions 
indicating widespread interest in auxiliary 
powerplant developments and the use of 
high-speed photography in motion analysis. 

H. D. Jackes, Wright Aeronautical Corp., 
reported on “Motion Analysis by Means of 
High-Speed Photography,” recounting the 
limitations of stroboscopic methods, and the 
advantages of high-speed photography. The 
paper suggested possible additional uses of 
the newer method, and concluded with a 
proof-of-the-pudding showing of 14 short, 
impressive motion picture studies of almost 
as many subjects that presented findings. 

“Auxiliary Powerplants” was the subject 
presented by Blake Reynolds, Lawrance En- 
gineering & Research Corp. The author re- 
viewed the development of auxiliary power- 
plants, illustrated with citation of several of 
the problems overcome, and predicted inter- 
esting developments in this field when the 
war is over. He predicted that auxiliary 
powerplants will be standard equipment on 
many large and small planes, after the war, 
but admitted there are a large number of 
problems still unsolved in their design and 
manufacture. 


Aircraft Accessories Session 


A record crowd of more than 600 assem 
bled for the first meeting of the second day, 
expecting interesting verbal fireworks during 
the audience participation period following 
the hydraulic-versus-electrical-systems papers 
They heard an intensely interesting and 
highly informative paper on “Altitude Vapor 
Formation in Aircraft Fuel Systems” and 
two on the controversial subject. When it 
was all over it was discovered that much of 
the anticipated excitement had failed to ma 
terialize. Gunnar Edenquist was chairman 

W. H. and R. R. Curtis, Curtis Pump Co.. 
discussed “Altitude Vapor Formation in Air 
craft Fuel Systems.” They explained the 
equipment and procedure followed and com 
mented on the six test runs from which data 
were taken for the paper. Conclusions in- 
cluded the following: The operation of a 
centrifugal fuel booster pump properly in 
stalled will reduce the vapor potential of the 
fuel in the system on the discharge side of 
the booster; use of an electric motor-driven 
fuel pump at any point in the fuel line be 
tween the fuel tank and the engine fuel 
pump has no effect upon the altitude at 








Harry Karcher (left) and John Dolza 
(center), of Allison Division, General 
Motors Corp., receiving the Manly Me- 
morial Medal from Robert Insley, Con- 
tinental Motors Corp., chairman of the 
Board of Award. First to be made 
since 1939, this award recognizes the 
excellence of a technical paper, "Cor- 
relation of Ground and Altitude Per- 
formance of Oil Systems," presented 
June 8, 1942, by the medalists as co- 





Winners of Manly Medal, 1942 -—— 
































































































Detroit Section and Engineering So- 
ciety of Detroit. The medal honors the 
late Charles M. Manly, SAE president 
and designer of the prototype of mod- 
ern radial engines for aircraft. It is 
available for award annually to the 
author of the best technical paper on | 
aeronautical powerplants, parts, or ac- 

cessories presented during the year be- 

fore an SAE meeting 
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authors before a joint meeting of SAE 
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which vapor may appear in the carburetor, 
neither does it reduce the volume. 
“Comparison of Hydraulic and Electrical 
Accessory Systems in Aircraft” was pre- 
sented in two parts by W. C. Trautman, 
Bendix Aviation Ltd., and R. E. Middleton, 
Aircraft Accessories Corp. The authors con- 
fined it to (1) a comparison of the indi- 
vidual components of each system on the 
basis of weight in pounds per horsepower at 
various horsepower ratings and at efficiencies 
which are commonly used in aircraft prac- 
tice, and (2) a comparison of typical hy- 
draulic and electrical accessory power trans 
mission systems designed to perform an 
identical job on a modern airplane. 
Comparisons were confined to 28-v, direct- 
current electrical systems and 1500-psi_ hy- 
draulic systems. Items compared were power 
generating devices, power transmission sys- 


Ralph Ruud, North 
American Aviation, Inc. 
(left), who described the 
trainer series, with Ar- 
thur E. Raymond, chair- 
man of the Aircraft Pro- 
duction Session, and H. 
S. Martin, Consolidated 
Vultee Aircraft Corp., 
who discussed scheduling 
changes 
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tems, directional controls, and power apy 
cation devices. Comparisons were made 
ambient air temperatures of +60 F. 

The conclusions drawn conceded 
electrical energy is required for lighting 
radio, and so forth, and that hydrauli 
power is much superior for such funct 
as brake control and other operations t! 
require delicate, smooth and accurate co 
trol. Both systems have advantages for 
ticular uses and should maintain their righ 
ful place in aircraft. 

Audience participation centered on weig 
comparisons and developed  considerab 
good-natured dueling as spokesmen soug 
to deflate each other’s cases. Verdict of 
bouts were a no-decision draw. 






























































































Aircraft Production Session 

A year of progress, since the 1942 5A! 
National Aircraft Engineering and Produ 
tion Meeting, also held in Los Angeles, wa 
reflected in the smaller part given to aircrat 
production, as such, on the program of 
1943 meeting. Maintenance loomed larg 
and, of course, research provided the maj 
portion. For the lone session devoted to ai! 
craft production, two excellent papers hac 
been prepared, one of them accompanied b 
a sound film telling the story of Nort 
American’s manufacture of its Texal 
trainers. 

“Scheduling of Changes in Aircraft Fr 
duction” was described by H. § Martin 
Consolidated Vultee Aircraft Corp. Changes 
he said, were probably one of the aviator 
industry’s most difficult wartime Pp »blems 







































They were segregated, for purposes more 
orderly discussion, into four grou base« 
upon the nature of their origin: satiety, 
tary necessity, production improvement, 4” 
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General rules followed by the 
pany were given as follows: 
ade as soon as possible. 
Necessity — made as soon as pos- 

iJ] maintain scheduled deliveries. 
n Improvement — as soon as pos- 

ut delaying deliveries, or causing 
f parts, and 

eous — when practicable. 

m described endeavors to provide 
yr scheduling changes which is 
which, in large part, makes the 
concerned responsible for seeing 

iles are maintained. 

Rudd, North American Aviation, 
ted a paper on “Design and De- 
of the North American Aviation 
ries.” After pointing out that the 
rican trainer, unlike most combat 
an be discussed with complete 
the paper told the history of the 
reasons for its particular type of 

e, wing, engine, and tail section, and 
jiscussed such manufacturing matters 
of high-speed radial arm routers, 

ll arm, rubber-pad hydraulic press, 

irop hammers, and machining methods. Pro- 
juction methods were shown in the film 
vhich followed. 


ial dri 


Powerplant Installations Session 


Chairman John Young’s session offered a 

yer on “Carburetor Air Pre-heat Require- 

nts,” by W. C. Lawrence, American Air- 

s, Inc., and its content was considered by 

litary authorities to be of such military 
no report on it was permitted. 


Aircraft Session 


vo papers were given at the final ses- 
inder the chairmanship of A. M. 
They were well received by an 
interested audience. The second 


r was followed by an industrial film on 
methods of handling and working 
ugnesium alloys. 


The first paper on “Use of Generalized 
ordinates in Flutter Analysis,” by Samuel 
wing, Chance Vought Aircraft, Division 
nited Aircraft Corp., was the longest and 
st detailed presented at the three-day 
ting. It is recommended that those need- 
ng this information obtain copies from SAE 
idquarters, 29 W. 39th Street, New York 

* a 
erience with Use of Magnesium in 
rcraft” was reported on by J. C. Mathes, 
v Chemical Co. Highlight of this thor- 
igh paper on the various types and uses, 
methods and precautions for obtaining best 
ults from magnesium alloys was the re- 
on the effects of gunfire on magnesium 
Chief among these are that mag- 
slum is not ignited by incendiary bullets, 
and solid shot does not affect magnesium 


structures much differently from aluminum. 
The shot removes the metal in its path but 
does not propagate cracks or tears exces- 
sively. There is much less “tuliping” than 
with aluminum and the holes are less 
ragged. Explosive shells are more destruc- 
tive to magnesium structures than to alumi- 
num structures. 

Credit for the success of the meeting is 
shared by the sponsoring groups, the Society 
of Automotive Engineers and its four Pacific 
Coast Sections, the Aeronautical Chamber of 
Commerce of America, the Air Transport 


Kirchner, Aircraft Activity, C. F. Bachle, 
Aircraft-Enyine Activity, Wallace Linville, 
chairman, Southern California Section, Al 
fred G. Cattaneo, chairman, Northern Cali 
fornia Section, Z. C. R. Hansen, chairman, 
Oregon Section, and W. E. Davenport, chair 
man, Northwest Section of the Society. 
Exhibitors in the aircraft engineering dis- 
plays were: Cleveland Pneumatic Tool Co., 
Pacific Metals Co. Ltd., distributors for Inter 
national Nickel Co., Inc., Magnaflux Corp., 
Ryan Aeronautical Co., Bardwell & M« 
Alister, Inc.. Lord Mfg. Co., Wright Aero 





SAE Job Praised .. . 


eral, Army Air Forces. 


nautics. 


. . . gatherings such as this . . 





f Very SAE member will find reasons for justifiable pride in these excerpts from 
letters commendatory of SAE wartime engineering read at the SAE National 
Aircraft Engineering and Production Meeting in Los Angeles: 


",.. the Army Air Forces are appreciative of SAE contributions 
to engineering which are so essential to continued volume pro- 
duction of superior warplanes and engines. Your Society has 
done outstanding work... Your Engineering and Production 
Meeting is tangible evidence of valuable war engineering ser- 


vices...."" — Gen. H. H. Arnold, USA, Commanding Gen- 


. . . ability to build, and to provide quick replacements for 
losses, to adjust to new needs and new designs, is the decisive 
factor in achieving speedy victory . . . Your design engineers 
rightly deserve the praise of a nation . . . For what you have 
done the Navy salutes you with a ‘well done.’ .. ."" —Rear Ad- 
miral DeWitt C. Ramsey, USN, Chief, Bureau of Aero- 


. can do much to strengthen 
the enviable position which this Nation holds in the engineering 
development and production of military aircraft. We feel that 
the interchange of technical experience to be derived from this 
meeting will greatly enhance the satisfactory conclusion of our 
primary job today— maximum production of superior combat 
aircraft..." —President James P. Murray, Aeronautical 
Chamber of Commerce of America. 








Association of America, and the National 
Aircraft War Production Council, Inc. 
Official representatives were: President 
Mac Short, of the SAE; John G. Lee, Aircraft 
Activity vice-president; S. K. Hoffman, Air- 
craft-Engine vice-president; John A. C. 
Warner, SAE secretary and general manager; 
C. L. Johnson, general chairman, National 
Aircraft Engineering and Production Meet- 
ing; J. H. Kindelberger, chairman, Aircraft 
Engineering Display Committee; O. E. 


Some Views of the Engineering Display 


November, 


nautical Corp., Simmonds Aerocessories, Inc., 
Oakite Products, Inc., Kelite Products, Inc., 
Tinnerman Products, Inc., Rohm & Haas 
Co., Inc., Adel Precision Products Corp., 
Ducommun Metals & Supply Co., Tubing 
Seal-Cap, Inc., Interstate Aircraft & Engi 
neering Corp., C-B Tool Co., Turco Prod 
ucts, Inc., American P»sch Corp., National 
Screw & Mfg. Co., Aeroquip Corp., Swedlow 
Aeroplastics Corp., Purolator Products, Inc. 
and the Society of Automotive Engineers. 


























Briefed from Papers given at 
SAE SECTION MEETINGS 








Radical QJdeas Lose 
In SJ ymposium On 


Tomorrow's 








Automobiles 


= Metropolitan, Oct. 7 


(OBODY should expect radical departures 

from current automobile design trend in 
the immediate post-war era, seven outstand 
ing automobile engineers agreed in a sym 
posium presented before the Metropolitan 
Section Oct. 7. 

Basing his presentation on the most ex- 
haustive survey of engineering opinion ever 
assembled, Floyd F. Kishline, chief engincer 
of Nash Motors Division, led off the sym 
posium by showing that although there is 
vigorous disagreement as to many com 
ponent developments, engineers are gener 
ally agreed that motorists will have to wait 
some years before models approach the sty! 
ists’ dreams. As to price, there was unan- 
imity that because of increased taxes and 
probable increase of labor rates, post-wat 
cars would cost more — not, less — than their 
pre-war prototypes. 

Two striking developments were cited by 
scores of engineers in their replies to the 
questionnaire sent to them by Chairman Har 
old F. Blanchard, technical editor of MoTo: 
und analyzed by Mr. Kishline. They were: 

Supercharging of passenger car engine: 
to improve efficiency, and 

Sweeping improvements in torque convert 
ing. Great improvements in various devices 
have been accomplished during the was 
effort, engineers reported. and a number heck 
high hopes for developing an effective, low 
cost, constant-variable transmission. 

Mr. Kishline said that answers to the 
questionnaire, which he highlighted in_ his 
presentation, did not indicate that any work 
is being done on passenger car design by 
these engineers, all of whom are devoting 
full time to the war effort. 

His analysis of the answers indicated con 
siderable agreement by engineers that 60 
mph was sufficiently high for the top speed 
of smaller automobiles. 


Few men expected radical shifts to light 
metals, although most agreed that secondary 
aluminum would be used extensively in the 
engine and for accessories. It would appear 
that the car of the immediate post-war era 
would be built largely of carbon steels. 

Practically everyone who responded to the 
specific question about the future engine be- 
lieved that some improvements are due. A 
small minority believed that wartime experi 
ments with fuel injection would lead th 
way to the elimination of the carburetor. 
A smaller group believed that military ex 
perience with aircooled engines would blaze 
the trail for this type of powerplant in 


automobiles, but only a few of these men 


went into detail (see abstract of Carl Do 
man’s paper). 





Excerpts from the talk by 
D. G. Roos, vice-president in 
charge of engineering, Willys- 
Overland Motors, Inc., will be 
presented in the December issue 
of the SAE Journal. (Transcript 
of Mr. Roos’ remarks was not 
available in time for incorpora- 
tion in this issue.) 











by ROY E. COLE 
Studebaker Corp. 


(Excerpts from paper entitled “Future Auto- 
mobiles or Post-War Car,” read by C. Louis 
Otto, Raymond Loewy.) 


HERE is no question that the post-wa1 

car will be substantially the same vehicle 
that was being produced at the time the 
United States entered the war. As to the 
car that will be produced after a period of 
readjustment following the war, every engi- 
neer and designer has his own ideas as to 
what that ideal car should be. 

There are certain fundamental points that 
must be kept in mind in developing a car 
of the future: 

Economy of operation and weight reduc- 
tion should not be too hard to accomplish, 
issuming that, in the post-war period, alumi- 
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num, plastics, new steels allowi; 


‘ ; for thir 
ner gages, and so forth, will b ailable 
a price which will permit their 

Passenger comfort can be inc: 1, with 


out raising the cost of the vehicle, by: more 
headroom, without increasing overall heish: 
of the car; more comfortable : 
various types of construction c 
airplanes and railway equinment: 
ventilating systems; installing smaller bod 
pillars for better vision; allowing for en 
egress and ingress by a door ck signed 
open up into the roof of an automobil, 
better insulation against excessive heat: 
better mechanical control, accomplished by im 
proved automatic or semi-automatic clutch, 
and transmissions. 


itS, Using 
veloped for 
iMproving 


an 


Improved riding can be effected partic 
ularly by a completely new design. To dat 
the engineer has been handicapped by f, 
lowing along year after year with mino 
improvements. 


Door handles, bumpers, and radiato 
grilles should be functional and submerged 
in such a way as to become part of th 
entire automobile. The tendency to elim 
nate the running board, if handled pr 
erly, should entirely eliminate fenders an 
running boards,. as such. The space the 
occupy could be used inside the car bod 
and the result would be improved appear 
ance. 





Almost every car on the road will bx 
sad need of repairs after the war. The acci 
dent and death toll will no doubt increa 
so much beyond anything experienced du 
ing wartime restrictions that drastic safet 
laws and regulations will be passed. Th 
may well affect design of future automobil 

All items going into the present 
could be designed into the product as 
whole, instead of tacking on an accesso 
here and there. They should also be s 
located and of such a construction that th 
can readily be inspected without requiring 
services of an expert. 


by MAURICE OLLEY 
British Ministry of Supply 


(Excerpts from paper entitled “No 
Light Motor Car.’’) 


T is impossible to improve entrance an 

exit of modern cars by studying size an 
shape of human beings. 

For adequate stability, softness of a 
hicle’s suspension, measured by its “virtu 
staic spring deflection,” must decrea 
considerably greater proportion U 
linear dimensions of the vehicle. Thus, 
a vehicle of 136-in. wheel base 1s satistactor 
as regards rolling on corners and brak 
with: a spring deflection of about 
small vehicle of 1o2-in. wheel ba 
completely unstable with a static sprin 
flection of 6 in., and suspension will requil 
stiffening up to a deflection between 
4 in. to obtain roadable stability 

It is highly desirable that a gt 
portion of total occupied volun 
vehicle should be usable as passens 
During the era of streamlining 
been talking functional design whi 
ing its antithesis. Thus the Ar 
which contains some functional d: 
been received with joy by the 
public. 

Although it is argued that al 
vehicle rides better as the load is Ase 
actually the ride has been impro\ 
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the incr g load has increased the static 
wring de” sion, and, as in the addition of 
luggage passenger car, it has also in- 
sreased © moment of inertia of the sprung 
mass. 

Saving weight demands a study of the 
ssibilitics of so-called “frameless construc- 
tion.” Ali closed passenger car construction 
is fram to the extent that the ordinary 
losed car body contributes to the overall 
stifftbess the vehicle in greater proportion 
than the stiffest frame. The important func- 
tion of the frame is to transfer the wheel 
loads t e body of the car in the best 
yssible manner. Retaining rudiments of 
the frame to distribute the wheel loads to 
the car structure is preferred to purely 
ameless construction. 

No considerabl: improvement in weight, 
ost, convenience, or efficient use of space 
and material can be expected by relocation 
the powerplant. It belongs in front on a 


passenger car as definitely as it belongs at 
the rear in a bus. 

Within the last seven years distribution 
weight in a motor car has swung from 
ing excessively tail-heavy at maximum load 
to being excessively front-end-heavy at light 


ads. This is due primarily to the large 
smount of “artistic’’ junk which has been 
hung on the nose of the vehicle by way of 


j 


ecoration. Removal of this will go far to 
store balance to the vehicle in more ways 


in one 


by CARL T. DOMAN 
Aircooled Motors Corp. 


Excerpts from paper entitled “Rear Engine 
Car.’") 


PROPOSED rear-engine car has a wheel- 

base of 116 in., the same body space as 
1 1942 Ford, weighs a trifle more than 2000 
band should run 30 mpg at 35 to 40 mph. 
Its engine is a 150 cubic six-cylinder of pan- 
ake design (that is, the cylinders are hori- 
vontal, arranged in two rows of three). 
Cylinders, pistons, crankcase, and transmis- 
ion housing are aluminum. There is a con- 
entional disc clutch and a three-speed trans- 
nission from whence power is transmitted 
yy a diagonal shaft running down to drive 
he pinion and ring gear. The differential 
housing is integral with the rest of the 
“owerplant since the rear wheels are inde- 
endently sprung on transverse levers. The 
‘pring used is a torsional shaft connected 
to the top pair of levers. Luggage space is 
xceptionally large. 
\ir for cooling the engine is circulated 
an exhaust ejection system instead of by 
1 fan which would require 3 to 5 hp at 
3500 rpm. Air enters the engine through 
coops at the side and flows down through 
spaces between the fins and into an 
housing from whence air is discharged 
) the atmosphere by exhaust ejectors. Each 
et of three cylinders has its own exhaust 
nanifold, muffler and a tandem ejector. 
Xhaust from the muffler is poured into the 
pen end of the first ejector from whence 


a} 


ur 


i 


t flows through the second and then out 
‘he tail pipe. Preliminary work on this type 
' cooling has indicated that it is possible 

produce a pressure drop (1% in. of water) 
‘cross the cylinders that is more than ade- 
WW to circulate all the cooling air required. 


lieve in a large bore, short-stroke 
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e Higher Octane Gasoline 
Predicted for Post-War 


by C. M. LARSON 
Sinclair Refining Co. 
= Baltimore, Oct. 14 


(Exterpts from paper entitled “Post-War 
Fuels and Lubricants.’’) 


HERE will be three grades of post-war 

automotive gasolines available. 

The so-called house brand or regular 
grade gasoline will be 80 octane, such as 
now used by the Army (Motor Fuel All- 
Purpose U. S. Army Specification 2-103A). 
All ground vehicles, such as cars, jeeps, 
trucks, tanks, and so forth, using gasoline are 
designed for this 80 octane fuel and much is 
known as to the possibilities of engines de- 
signed for a post-war regular gasoline of 80 
octane. The 1942 cars redesigned for 1946 
with compression ratios increased by milling 
off a portion of the cylinder head and such 
minor changes made without too much loss 
in time, will use this 80 octane post-war 
regular gasoline. In some localities the 
knock rating will be 78/80 because some 
refiners have not been favored with modern 
equipment to make suitable base stocks 
and the maximum 3 cc tetraethyl lead re- 
striction will not permit meeting U. S. Army 
Specification 2-103A. But this handicap 
will be soon overcome and in some in- 
stances is being met by cooperation of small 
refiners in the Middle West. 

The premium grade gasoline will be 87 
octane and in most cases will be 80 base 
stock leaded up to 87 so as to make Army- 
Navy Aircraft Fuel (AN-F-25). This pre- 
mium 87 automotive-aircraft type of fuel 
would be available for private flying as well 
as post-war ground vehicles of high compres- 
sion ratio design. Future premium gasolines 
built around 87 aviation grade would solve 
the distribution problem for the post-war 
automobile completely retooled with higher 
compression ratios, probably with fuel in- 
jection and supercharging, as well as for 
civilian flivver planes and helicopter bus and 
taxi service. Fuel economy of post-war 
cars in mileages of 25 to 50 mpg are needed 
to take advantage of these high-quality, 
higher-priced, high-compression ratio fuels. 
This high mileage will also be needed _to 
overcome higher taxes, to double the life of 
available crude oil and to take care of lower 
wage standards. 


turn to page 47 


Money, Time Saved 
By Flight Tests 


by JAMES B. KENDRICK 
Vega Aircraft Corp. 
n Northern California, Sept. 14 


(Excerpts from paver entitled “Philosophy 
of Flight Testing.”’) 


HE value of flight testing may be em- 

phasized, in its true relationship to the en- 
gineering of a new design, by a brief con- 
sideration of the consequences if certain 
desirable tests are not accomplished or are 
delayed. 
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Weight: A series of flight tests for mea- 
suring stresses in many parts of the struc 
ture, requiring two to four weeks to per- 
form, might permit a reduction in weight 
empty of 100 Ib. Each pound of weight 
empty is worth $200, so for 1000 airplanes, 
a four-weeks test could be worth $20, 
000,000. However, such structural tests in 
flight are usually omitted because of lack 
of time. 

Changes: It costs upwards to $20 per ait 
plane to make a minor production change, 
such as redesign of a control system pulley 
bracket, after production has been estab 
lished. A more extensive change, such as 
revision of the method of attachment of 
fabric to a control surface, may cost $180 
per airplane. Redesign of fuel system may 
cost $3000 per airplane. Multiply these 
values by 1000 airplanes and drastic effects 
of making production changes are realized. 
However, nearly every new airnlane design 
has its share of such changes, need for 
which is not fully recognized during carly 
stages of flight testing. 

Delay: The loss sustained by a manu- 
facturer due to production delays is repre- 
sented by the profit normally earned per 
airplane, times the number of planes af- 
fected by the delay. Such delays may some- 
times occur due to present inability of the 
flight-test group to test every conceivable 
condition which may occur in flight in 
limited time available. 

The most important purnose of flight 
testing is to protect the production sched 
ule to insure that all parts of the airplane 
function satisfactorily, and thus eliminat 
delays and changes to production. The first 
phase may be called proof testing. General 


turn to page 47 


e Redesigned Airliners 


Meeting Needs of Army 


by WILLIAM J. FORSTER 
Curtiss-Wright Corp. 

= St. Louis, Sept. 14 

(Excerpts from paper entitled “Converting 


Today's Military Airplane Transports for 
Post-War Passenger and Cargo Use.”’) 


HE majority of today’s transport airplanes 

that are in active service for the allied 
armies all over the world are production 
models of pre-war luxury passenger trans- 
ports, redesigned for cargo and troop trans 
portation. 

The Army model designation for a cargo 
airplane is a number preceded by the lettet 
“C.” The four airline passenger airplanes 
and their cargo counterparts are: 

25,000-lb 21-passenger Douglas DC-3, 
converted to the 26,000-lb C-47 “Skytrain.” 

43,000-lb 36-passenger Curtiss Model 20, 
converted to the 45,000-lb C-46 “Com- 
mando.” 

50,000-lb 42-passenger Douglas DC-4, 
converted to the 52,000-lb C-54 “Skymaster.” 

73,000-lb 55-passenger Lockheed “Con 
stellation,” converted to the C-69. 

These weights are design gross weights of 
the airplanes, and are generally greater than 
the commercial passenger transport weights. 
This is due to more efficient structural 
designing, which is generally possible when 
an airplane is redesigned. 


turn to page 49 
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Previously technical represen 
Vacuum Oil Co., New York ( RAL 
FISHER is now with G 
|  Calt., Lo Ange 
. , vais RS 
GEORGE B. LACY 
i resentati t the Bure 
tics, Navy Department, Wa p" 
Nac yeen i special repre t 
Bur l it Arm Air For M 
* . Procurement District, Wichita, K 
. r. F. BRACKETT, forme: 
“) nein Te. Lurr t Di Sl 
Bt. > cerca tae : 
SAE Past-President Arthur W. Herrington, chairman of the board of Co.. Euclid, Ohio 


Marmon-Herrington Co., Inc., who was awarded the honorary degree of 
Doctor of Engineering for his achievements in military transportation at 
the commencement exercises of Rose Polytechnic Institute, Terre Haute, 
Ind., recently, is shown being congratulated by George H. Freers, chief 
engineer at Marmon-Herrington Co. Speaking on “The Engineer's Part 
in Post-War Industry,"’ Mr. Herrington said: “When the war is over, we 
will be living in a new world. I+ will be just as impossible to turn back on 
the results of all our accelerated research as it will be to turn back the 
inevitable passage of time’’ 


JOHN F. CREAMER ha t dt LINWOOD F. MILLEN has left the Gen 
Wheel In is chairman of the boar ral Fireproofing Co. of Youngstown, Ohio, 
itter spending more than a weoas con where he w chief liaison engineer, to ac 
ultant to the l[ S. Arm Mr. Creamer pt the position of B-29 engineering c 
vho wa founder of Wheels, Inc. ane wdinator with Bell Aircraft Corp., Georgia 
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nore than 20 years, discussed devel 


JOSEPH F. COURTNEY, is now presi 





in t wide ba rl program at th com ae 
. : nt of West Town Auto Body, Chicago 
unnual National Association of Independent 1] He had | ’ Und 
> i r a ft president of derwriters 
lire Dealer conteren¢ Oct. | it the I = a suaaiices = _— 
Satet ev € oO 
Hotel Commodore, New York Cit <5 
a . sl SAM TOUR, who had been vice-president 
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oo s , : engineering, Lucius Pitkin, Inc., New York 
Roberts who graduated from the School of } | 7 I 
- * - , Uity, 1s president of San ur & Co., Inc., 
Military Government at Charlottesville, Va ase i: 
: : r th ime city. 
} is now ittending Militar Government ’ 
School in North Africa, and may be F. W. BAJKOWSKI is now an ensign i 
- ed > 51? ) n t lew h J \ sIgt salko ki } , ] 
reached at A.P.O. 512, c/o Postmaster. New the U.S. Navy. Ensign Bajkowski had been SAE Past Vice-President H. E. SIMI 
or} % WINIO S S< lus wkh ] 
York Cit unior — stress analyst, Lockhee« Aircraft nerly chief engineer and managet 
Corp., Burbank, Calif 10, C. L, Gougler Machine Co., K 
THOMAS L. FAWICK is now president is now an engineer for Timken-Det 
f the Fawick Airflex Co., Inc., Cleveland, Co., Detroit. Earlier, Mr. Simi 
Ohin ngineer, Twin Coach Co., f 





Formerly purchase contact engineer, South 









rn California Division, General Motor LT.-COL, W. H. FISHER, for 
Corp., South Gate, Calif, ROBERT M. rector of the 2/th Battalion Aut 
BARNHART is now project engineer for School, U. S$ Army, Eighth Infant 
Aerojet Engineering Corp., Pasadena, Calif ment, Camp Croft, S. C., 1s now 
ing officer of the 228th Battalio 





SAE Vice-President S. K. HOFFMAN, Replacement and School Comman 
Lycoming Division’s chief engineer, is Blanding, Fla 






back on the job again following a seven 


COLUMBUS F. PONTI is a 


weeks’ stretch in hospitals after his escape 












from death in a transport plane crash on tenant in the U. S. Army Air I 
July IR : tioned at Mood Field, Valdosta, ¢ 
had been automotive instructor at 
C, MORGAN RIFENBERGH has joined Vocational High School, Long Isl 
Westinghouse Electric & Mfg. Co., Lima, N. Y 
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t U. S. Navy, 100, c/o Postmaster 


City. 
D rly an instructor at the Denartment 
\ Transport, Field Artillery School, 
Okla., CAPT. JOHN H. SMETH- 
ERS yw in the 310th Ordnance Main 


Battalion, Camp Hood, Tex 


P\ SAMUEL J. WAKSHULL has 
insferred from Company B, 10\st 
Combat Battalion, A.P.O. 26, 
Gordon, Ga., to First Platoon Com 
A.S.T.V., Antioch College, Yel 

1gs, Ohio. 


CAPT. D. M. GOOGINS may now be 
at 184th Anti-Aircraft Artillery 
ttalion, A.P.O. 649, c/o Postmaster, 


N York City. He had been in the 6lst 
Artillery 


C. N. Guerasimoff 





C. N. GUERASIMOFF has been appointed 
engineer, Engine Division of the 
uda Co., Harvey, Ill. Mr. Guerasimoff, 
merly assistant chief engineer, has been 
the company for the past nine years, 
ing which time he has served as matha 
tician, engineer on stress analysis, and 
gn engineer on gasoline and diesel en 
From 1939 to 1940, he was in charge 
the development and testing of diesel 
nes. In 1941 he was appointed as 
tant chief engineer in charge of the Ra 
Diesel Engine Division. 
NEIL A. MOORE, Sealed Power Corp., 
kegon, and HAROLD G. VAUGHAN, 
skegon Piston Ring Co., Sparta, Mich., 
been appointed members of the WPB 
ton Ring Manufacturing Industry Ad 
ry Committee, of which Norman B 
nson, Automotive Division, 1s Govern 
nt presiding officer. 
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Irving B. Babcock has been 
appointed vice-president of 
General Motors Corp. and 
general manager of the 
newly - formed Truck & 
Coach Division of General 
Motors, which is taking over 
the business formerly con- 
ducted by Yellow Truck & 
Coach Mfg. Co. 





| 
' 
R. R. PERRINO has resigned as principal L. B. RAGSDALE, formerly research en ! 
instructor, Motor Training School, Quarter neer in charge of engineering PT boat | 
aster Replacement Training Center, Cam gin t Sterling Engine Co., Buffalo, , 
Lee, Va., to enlist in the Navy “Sea B N. Y., has recently joined Curtiss-Wright 
He may be ached at Battalion 135, Platoot Cor} is Manager of U Airplane Division 
1, Company A, Camp Peary, Va Department in the new formed Develo 
t Division j 
LeROY F. MAURER has been transferre 
rom the Buffalo, N. Y., to the Burlingtor G. C. GRIDLEY, Mechanix Universa 
\ Lieeets al Delt Riccwale Cas eet Jou Division, Borg-Warner Corp., an 
1 assistant manag in the Ordnanc Di I \ BUCKWALTER, vie : dent The 
Se Timken Roller Bearing Co., Canton, Oht 
- nong th er tt 4th an 
Formerly development engineer, Aircraft nual meeting of th American Welding 
Marine Products, Inc., Elizabeth, N ] Society held at the Morrison Hotel, Chi 
WILLIAM S. WATTS recently joined th igo, Oct. 18-21. TI \ Mr. Grid 
Auto-Railer Division of Evans Products ¢ paper wa Machine Welded Meta 
Detroit, as chief engineer Tubing, und Mr. Buckwalter paper, ) 
ithore: Oo. J. H c il { Timken 
JAMES P. STEWART is now assistant was on “Fatigue Strengtl Welded Au 
general manager of McCulloch Engineering ft Jou 


Co. Division of Borg-Warner Corn., Mil 
waukee, Wis. He had been manager of the 


GEORGE H. HUFFERD has joined th 


Supercharging Department, Elliott Co., Jean Weatherhead Co., Cleveland, as director 
nette, Pa. earch He had been development engi 
veer, Houde Engineering Division, Hou 
RICHARD E. MOORE, formerly design daille-Hershevy Corp., Buffalo, N. Y 


engineer, Ordnance Division of Bell Aircraft 
Corp., Buffalo, N. Y is now employed in head of the Service Division 
the Metal Sales Division of Dow Chemica Industrial Plans, Board of Economic War 
Co., Midland, Mich. fare, Washington, GILES E. HOPKINS i 

now research manager of the Texule Re 


irch Institute, Inc., New York City 


Previous! 


CURTIS L. MOODY has been named pro 


duction manager of the Tire Division, U. S 


Rubber Co., Detroit. He was previously The first helicopter in this country to fl 
factory manager of Dominion Rubber Co., successfully — the Sikorsk VS-300 — was 
Ltd., Kitchener, Ont., Canada presented to the Fdison Institute at Dear 


William B. Hurley, 
Detroit Edison Co., 
left, and E. M. 
Schultheis, Clark 
Equipment Co., have 
been appointed rep- 
resentatives of the 
Affiliate Council of 
the Engineering So- 
ciety of Detroit 
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7. J [raining Branch, Automotive Sectio 4 ELBERT CLAYTON SMITH. 
a a eo : an 7 — t e! n ransporta iz), USNR, is in the Bureau of 
nade | IGOR I. SIKORSKY, engineering Chicago, is now with A ican T1 





























noines it tl iva 1 Station, i 

manager of Sikorsk Aircraft Division of tion Co., same cit’, as maintenan gin : ae ae _ ni . 

United Aircraft The appointment ae a LOW ag je ee ; . : 
hydraulic engineer I a industries, In : = ies ee 

A. F. SCHAARDT, on leave from Hu Jackson, Mich., has been announc | ento Air Depot, McClellan I 

Industries, Inc., Long Island City, N. that Ipan He had | 1ou een LAWRENCE B. JACKSON 

} where he was methods engineer, 1s now hiet ngineer f Hydraul Brake ¢ 1s sition as manager otf ¢ 
erving in the U. S. Ar Air Force Detroit Fairbanks, Morse & ( I 
















ROBERT L. SUTHERLAND, torme: 
mnect vith Buick Motor Division, Gen 
. Melrose Park, Ill., 1s now 





Acronca Aircraft Cor Middletown, Ohi 















PAUL G. HYKES, a major in the Coast 
Artillery, 1s igned to Headquarter St 
Anti-Aircraft Artiller Brigade and Com 
bined Air Defense Training Center, Mitchel 


GAGG, assistant general 
\eronautical Corp., Paterson, N 
MAXWELL N. HALSEY, 
t Michigan State Safety ¢ 
Lansing, Mich., and DONALD D. BLAN 
CHARD, technical assistant to t 


















Judges for the “6-16” model airplane con 






st held at the recreation center, Burban 





oe So A 
Calif., Sept. 25-26, included SAE President 

MAC SHORT, HALL L. HIBBARD, 

president in charg ngineering at | 







heed and Vega and DUFF L. DEAN, | ; 

Mia Co. ofl in the same cil the discus 4 n - nifor I 
10n, ine ! inchare 
“The Post-War Motor C 





J. H. DAVIDSON is now taf serg 


n tl | S \ 








LT.-COL. WALTER C. THEI 














eacher at Ordnance S 
juarters, Seventh Corps, A.P.O 
As a cl ian e WwW f 1 expediter tor E. F. Loweke Postmaster. Jackson a 
mken-Detroit Axle Co., Detroit é . a 
reagnee O 1 new engineering servi FAYETTE W. ESTILL, 


HENRY BJELLAND | en transferrec thee | Adel Precision Products Corp. 1n lanning engineer in ch 
from the U. S. Army Ordna Automot Seatt Wash I been announced b hop tools. Consolid 

School, Fort Sheridan, Ill, where he wa H. RAY ELLINWOOD, president. JACK P. Caen. Bast Words, 7 
rincipal instructor, to Mount Raini Or HORNING will maintain contacts with lit 


me ner of Estill] & Howell Tool & 
nance Department, Tacoma, Wash ‘ neering Co., Fort Worth. He i 
HARRY P. DOBROW, who is a member ngineer for the company. 

D. PHILLIPS BAILEY, formerly au 


ted \ 


1 
ex., ha 
] 

















: tom the Engine Grouy mn th tall of engi WILLIAM R. CUBBINS, jR., 
ak I ner ie! r al t > 1 1 1 
ive engineer, held w » Tide Water A ering specialists serving in the Ordnance been in the Tank and Motor \ 
' 
ciated Oil Co., Albany, N. Y., is a fir Department. Tank-Automotiv Center in eau, Motor Vehicle Section of ¢t 
heutenant in the l S Arm Ordnans | 








Detroit, ha Deen advanced to a_ higher 





Department 





nance Department, U. S. Army, 
director of field operations of Flight 
ing Research Association, Inc., W 





osition. Prior to his transfer to duty trom 
sin iailinsaiiaan . ; the Office of the Chief of Ordnance in 
ERNEST O. WHEELER is an industria . : 
irt teacher at the Lyman School for Bo 


Westboro, Mass. He had been state 













rmerly connected with Lycoming Di 
ion, The Aviation Cor Williamsport, Pa 
HANS RUTISHAUSER has recent! 


Acrojyet Engineering Corp., Pasadena. Calit 


is new development engineer 















ENSIGN MORRIS G. AVERY, USNR, 














} may be reached at B. O. QO. 67A, Room 26¢ 
N.A.T.C., Pensacola, Fla Before ntering 
the service Ensign Avery had been exper 

ental test engineer, Continental Motor 


HAROLD F. HAMMOND, director, trat 


he and transnortation§ division, Nationa 
Conservation Bureau, | ] 













has been elected presi 
dent of the Institute of Traffic Engineers 





He is also serving as 





consultant to the Arm 
Navy, and other branch of the 


es « 






Government Harry P. Dobrow A. N. Morton 


in- handling special traffic and transporta 





tion problems involving war plants and 


} } } ot ‘ he ! 
military establishment Washington to the Tank-Auton 






youve Center, Appointment of A. N. MORTON 
Mr. Dobrow was emploved in the New En president and director of Mack Mfg. 

NORMAN G. SHIDLE, executive editor. gine Development Department of Pratt & Long Island City, N. Y., has recent 
SAE Journal, has been named chairman of Whitney Aircraft, East Hartford, Conn. 


the Public Relations Committee of the Auto 
motive Safety Foundation, Washington. D. ( 






innounced. He had been factory n 
ee A ee a ee Cm 9£ International Plainfield Motos 
terials engineer, N. A. Woodworth Co Plainfield, N. J., but still retains hi: 










Ferndale, Mich., to join Pratt & Whitne position of production manager of N 
HARRY H. PEN(C E, who had been prin Aircraft, Kansas Citv, Mo.. in the same ca tactory holdings in Plainfield an 
cipal automotive adviser, U. S. Arm) 






Plans cit 


Brunswick, N. J 
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unager of the Lubricants De 

e Oil & Refining Co 
DAVID T. EVANS is n 

War Department, U. S$ 

same city, as issistant 


vVising inspector 


CAI HARLES M. HANNUM 
ctor for the Ordnance D 
Underwood Elliott .Fisher Co., 
nn. He had 
Carbine Industry Integra 
New York City 


previous! pee! 


RA H. LEBOW } as been I 
nsign in the U. S. Nav H 
< engineer r Lawranc 


Research Corp... Linden 


FREDERIC C. FEGLEY has joined Ranger 
ines, Division of Fairchild En 
ine Corp., Farn lale, L. I.. 
ervisor of flicht t test 


acting project engineer, Kinner 
Glendale, Calit., CHARLES 

MAC DONALD is now design engineer! 
Vega Aircraft Corp... Burbanl 


JOHN J. GILL 1 resident of J. J. Gill & 
nton, N. J. Previous! Mr 


rvisor and tool engineer for 


DONALD Y. NICHOLAS, who had beet 
roduction Planning Denartment of 
vorations, Inc., Newark, N. J.. 1 
ign, O-V(S), in the Bureau of 
Ensign Nicholas is station it 

I, New Yu rk 


JOHN W. SHEA is a first 
l o Army Air Force 


lieutenant in 
s, Materiel Con 

rn Procurement District. He 1 
to the Bellanca Aircraft Corp., New 


HOUSTON A. 


S now studying 


DAMRON, ensign, A 
at M.I.T. to pre 


gniment in naval aviation 


Lt. A. J. Raitch 


iously chief engineer, Bolens Prod 
Co., Port Washington, Wis., A. J. 


RAITCH is now a lieutenant in the U. S 
R 


CHARLES is MURPHY, who had been 
safety engineer, Lawrance Engineer 

& Research Corp., Linden, N. J., has 
the Lithium Co. of Newark, N. J 


ngineer. 


November, 1943 


The Titeflex Metal Hose Co. of Ne k 
N. J. recently announced th pointme t 
ADRIEN T. von SC HMID is special fiel 
presentative to the aircraft industs Mr. 
n Schmid, wi in Titeflex 
ganization in 1942, has had experien 
in the held of aviation, the vt 
which was gathered « g g irs 
ent with the W H Oil R g 





Adrien T. von Schmid 


CAPT. CHESTER O. FRENCH, JR.. 
rmerl] project eng r, Equipment La 
ratory, Experimental Engineering Secti 


I S. Army Air Forces, Wright Field, Da 
ton, Ohio, has nam hief. 9 
Unit, Special Weapons Branch. at the Wn 
base 

ERNEST W. SEAHOLM has resigne« 
trom Cadillac Motor Car Division, Detroit, 
having been in that company’s employ for 


over 28 years, 22 as chief engineer. He 





Ernest W. Seaholm 


xpects to devote most of his ume to 

sulting work relative to war production 
problems. Succeeding Mr. Seaholm 1 
JOHN F. GORDON, who has been with 
the Cadillac 
most recently in supervisors 
ears prior to assuming his new 
Mr. Gordon was loaned to Allison Division 


is chief engineer 
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organization for 18 years, 
capacities. Two 


position, 








M. V. GATTER “ 

‘ hy foreman tor Aut 

’ ( Hi 
r. Ca & } | | 
Or ( 

SAE Student Members wh iv teres | 
tary se I t PRIVATI : 
DAVID I JONES, Compa 4, 38 , | 

ining Battal) t Regiment, Cam : j 

R ts, Calit ENSIGN WAY NI HAR | } 
OLD BROWN, USNR, training at Ca j 

rnia | uitute i : 











HERBERT J. HOWERTH, JR... 
U. S. Ar MARTIN S. ALLISON 
satant . : nt if — \ \ 
| S Ar \ I ( 
in letroit Institut Lex x 
PHIL IP ¢ ELLIS, { tenant in t 
\r Air Forces, At Air Base, S 
N. Y.; ENSIGN KINGSLEY C. ROCK, JR.. 
{ S. Nav training at Bows ( ‘ 
Brunswick, M CHARLES L. SPRAKER. 
rivate first « nt U. S. Ar n 
’ ' 
ne ink bk j 
iw at Ohio State Univ ROBERT A 
MORAN is in the U.S. At ( Met | 
Wis.; OWEN A. MOORE, secon it | 
Corps of Engineer 4 & M | 
( g St Lex JACK SHELDON 


BLOUGH, USNR, Mi: 1 scl ( 
mb University, New Yor FRANK 

WILLIAM BURGER, now in the U.S.A 

ENSIGN ROBERT JAY WAALKES, USNR 


Norfolk Navy Yord; WILLIAM C. BUCK, 

. U. S. At HARRY DEAN PAPI 

econ icutenant in the [ S. As JO | 
SEPH HUTELES is a private in the U. § 

Army, ( mit ( 63rd Battalion i 

Regiment, B.T.R.T.C., Camp Fannin, Ter . 


ENSIGN EDWARD L. CAIRNS, USNR, 
1 & R Department, [ S. Naval Air St 


n, Na } 2 O N 
York 

Among SAE member whose dutie I 
ently have been changed are: OMAR Ww 
SUTTLES, Airfloat Coach Mfg. Co., Li 
Angeles, from vice-president to presiden 


ind chief engineer: RIC HARD H. FISHER, 
Wright Acronautical Corp., Paterson, N. J 
from engineering traince to test engineer 
GEORGE E. FOGARTY, Seneca Falls M 
hine Co., Seneca Falls, N. Y., from eng 
neer to general sales manager; ATHANAS 
PAUL FONTAINE, Consolidated Vult 
Aircratt Cor Vultee Field, Calit., fro 
chief engineer to assistant to the directo 
f eng pincer ng: WADE E. CANFIELD, The 
S. K. Wellman Co., Cleveland, from diy 
ion manager to assistant to the president 
ROGER HERMAN CASLER, Automoti 
Air Brake Co., Division of Bendix-Westing 
house, Elyria, Ohio, from experimenta 
gineer to manager £ the Aircraft Divisior 
ROGER ROY CRESSWELL, Don ildson C 
Inc., St. Paul, Minn., from planning eng 
neer to production manager; JOHN V 
CHERASO, The White Motor Co., Cle 
land, from special development engineer: 
chief draftsman of the Truck Divisior 
DONALD A. VOORHIES, Anchor Optica 
Corp., New York City, bons head of th 
Tool Department to superintendent of the 
Metal , Parts Division; ROBERT J. DUN 
LAVEY, Motion Picture Engineering ( 
from designing engineer in the Detroit of 
fice to chief designer, with headquarters 
Chicago: ALAN F. KING, Consolidate« 
Vultee Aircraft Corp., San Diego, Calif 
from director of the Economic Research De 
partment to supervisor of the department 
FRANK A. PENCE, Sun Oil Co., Detro 


from Northwestern representative (Minn 


turn to page 54 









How Army Experience Will Serve Post-War Transports tion 


continued from page 19 


















i ion belore the Wal [hese developments 





be inherited for communications connected with over-wat 
n toto by the post-war world. 


been advanced and expanded since Pearl Har 





Che unprecedented training program conducted by the with weather reports superimposed every halt 
Army Air Forces will have produced by the end of the the pilots over land and water throughout th« 





year well over 2,000,000 men as trained pilots, navigators, in some cases. The crews of our ships no 


~ | 
idiome n, aircralt mechanics, airport engineers, trafhc con search for a station that will give them their 


rollers, and the like. This pool will be available to post with one communications system out, his position 
Var aviation. necessary information can now be given toa pil I 
may never see the ground from the time of 

at point of departure until he lets down through 
or fog over the airport at which he is to make 


landing; and yet, aided by the navigation { 
g ; g 


LaAciiit 





DOs}t 
I 







Che global nature of this war has necessitated the de 
velopment ol 





completely equipped airports along the prin 
ipal airways throughout the world. Outside the United 


States this expansion movement has included the develop 
nent ol 







ports and even pipelines for the transportation of 
etroleum products. Within our country old airfields have 
«en improved, new ones built, and innumerable auxiliary 
iclds as well as “flight strips” have been conveniently lo 
ated to provide overall facilities. 
lave 


airways, he knows at all times exactly where | 





number of airports in our country have been 

with radio-instrument-landing installations and ar 

as “laboratories” for this important development 
Many miles are flown by our planes over land a 


with considerably less guidance. 







In many instances routes 
had to be completely charted whereas established 
outes have often been altered to conform to the Air Forces 
olicy of fitting the route to the airplane. 






However, pres¢ Nn 
struments in the form of improved compasses a1 
tion finders in the airplane canable of picking 

signals over long distances are essential aids. Ev 
however, transoceanic fliers frequently resort to 






This policy is 
he opposite of that.followed by the airlines before the war. 
Generally, the runways of airfields we are using have been 
engthened and strengthened to make them suitable for 
ig ships such as the C-54. 







navigation for their guidance, a combination of 


more means of navigation being desirable from th 
point of safety. 






Communications have received particular attention and 


Electronic instruments, and devices 
he advances in this field are noteworthy 


electronic principles are reducing the chances of acc 
in flight to a minimum. With the many developm 
the field of electronics which the war will produ 





Every tacility 







the progress in worldwide weather reporting, it 
reasonably assumed that the numbers of the 
public will be increased considerably. 

As the result of collaboration with our allies, wor 
weather reporting has been effected. Weather st 
have been set up at short distances apart along ou: 
routes and at all outlying points from which disturl 
or other phenomena which might affect weather 
these routes could come. World weather conditions 
reported and coordinated by the use of all known 
munications systems including radio teletype circuits 
island points radiosondes, small radio transmitters attac! 





i1r-mMm 


















to balloons, are used to report pressure and humidity 









Fig. 5. Jeep-ramp: Left, the approach end, and below, side view of the 
unit, mounted on wheels to facilitate its positioning for loading and un- 
loading 
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d station. 


As a pilot proceeds along his course 
ly checks the weather information contained in 
forecast and reports any discrepancies for the 


successive flights. 


g, or giving the pilot and his crew all instructions 
rmation necessary for a safe flight, is standard 
n the Army Air Farces although it was not used 
> war by the commercial airlines. Likewise, strip 
e proved to be the best type of pilot’s map; al 
these had not been generally accepted before the 
till another pilot’s aid consists of movies of ap 
to landing fields and of the landing fields them 
om the air. These can be timed to coincide with 
t's position so that he will have a preview of the 


ver which he will actually fly a short time later. 


We are working out new techniques in trafic control. 


\fter the war we may expect problems of congestion of 
rplanes at certain points such as were unknown in 1941. 
Ve may take, for example, one of our island bases across 
vhich Army transports shuttle daily, and which is also a 
topping point for ferrying movements which consist of 


inything from a single plane to several squadrons. A cer 
iin number of aircraft likewise operate locally for patrol 
ind other purposes. There is no alternate base upon which 
aircraft can let down, and many of them approach this 
sland with a rather small reserve of fuel. The timing for 
ging them in, the allotment of levels, has to be accurate 
nd well considered. We have also points where considera 
ot weather and mountains create corridors. Move 
of turbulence and cloud masses may cause these 
orridors to shift while aircraft are enroute, while over the 
gher parts of the terrain the corridor is shallow. At 
mes, Wwe are running as many as a hundred aircraft 
hrough these corridors in one day. There, we have con 
zestion not only at the terminal fields, but along the line. 
n the future we may anticipate similar conditions between, 
or instance, Denver and Salt Lake City. In our operations 
ve are continually developing methods of communication 
ind control which will be extremely useful in the days to 
ome. 

The Army Air Forces have had to “brief” their personnel 
sanitary measures and preventive medicines in order to 
seep them healthy in the many foreign countries through 
vhich operations are being carried on. Our experience 
should prove valuable to the medical world and post-war 
uir travel on a worldwide scale. As regards the human 
ody itself and the effect upon it of oxygen and _ pres- 
surized cabins in high-altitude flying, there is a great deal 
if data being assembled. Unquestionably, much post-war 
ong distance flying will be done in the stratosphere, and 
the results of wartime research will be useful. The Troop 
Carrier Command is charged with the evacuation by air 
if the sick and wounded from the Theaters. They have 
nade possible a remarkable record of lower fatalities per 
-asualty. The equipment, methods, and experience of the 
Command will benefit humanity in future catastrophes. 

Two other types of aircraft, one an adaptation of an 
xisting aircraft and the other an entirely new use of the 
rotary wing principle, have been developed by the Army 
\ir Forces since Pearl Harbor. These are the glider and 
the helicopter. The Army Air Forces glider, an adapta- 
tion of the “sailplane,” has been designed to carry per 
sonnel, equipment, and diverse cargo. 
reasonably efficient cargo-carrying operations can be per 


formed by gliders with an appreciable payload increase. 
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For short hauls, 
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Fig. 6. One of the 1209-lb portable turn-tables which is 
being experimented with by the Army for manipulating 
airplanes into position for loading and unloading 


An interesting development is_ the 


pickup system now 
being used by the Army. 


By means of this, a loaded glider 
may be snatched from the ground by a plane which does 
not land. There is presently operating an air mail route 
on which mail is dropped in a small container and picked 
up in another container as the mail-plane swoops over the 
station. In this way, hundreds of communities, too small 
for regular air service, are provided with air mail facilities 
The glider may be thought of as a larger container, with 
which the same operations could be performed on a larger 
scale, for carrying passengers or freight. Used in air trans 
port, the pickup could eliminate the time wasted in land 
ing, taxiing, unloading, and loading of the transport plane 
at intermediate stops. For complete realization of the 
commercial possibilities, however, special new cargo gliders 
must be designed as well as a special towplane for this 
operation, so that glider and tug are properly matched 

The helicopter represents a most interesting use of the 
rotary wing principle and its appearance has appealed to 
the imagination of the aeronautical engineer as well as 
the layman. That this aircraft has a great future is the 
firm belief of us in the Army Air Forces who are respon 
sible for encouraging its development as well as ordering 
its production in substantial quantities. On the other 
hand all articles produced for some time to come are al 
located to interested agencies (British, Navy, AAF, and 
so forth) for service tests. We shall know a lot more about 
the employment of the helicopter when these service tests 
have been completed. Meanwhile, wild speculations as to 
the revolutionizing effect this new aircraft will have and 
its varied uses in the post-war era are only misleading. In 
its present stage of development it is definitely limited to 
small cargoes, whether consisting of personnel or bombs. 
Basic engineering problems confront those who would in 
crease its payload and, while not yet solved, experiments 
are tirelessly going forward. Without discussing the mili 
tary value of the helicopter, it unquestionably represents 
an important aeronautical development of great versatility 
capable of employment in peacetime; privately, as a shuttle 
plane by airlines; for transporting light loads; and for 
rescue work. 

The DC-3 had proved its airworthiness by the time we 
declared war. Employment and modification have made 
both the C-54 and the C-46 more thoroughly airworthy 
The converted B-24 has proved successful as a conversion. 
Because of the necessity of maintaining an around-the-clock 
service and because of the varied conditions throughout the 


world in which Army Air Forces planes must operate, 


our planes have had to be developed into thoroughly air 


worthy, all-purpose planes. We have had to equip them 





















to operate in temperature conditions ranging from 61 | per hour per horsepower An airplane's max 











to +160 F. This means that a plane must be completely is a compromise among three factors: max (0 
winterized to operate efficiently at the beginning of its dynamic efhciency; maximum propeller effic 
mission, for example, and properly equipped to operate 1n mum engine efficiency. By varying the val 
tropical, desert, or special conditions before its mission 1s three, one arrives at a point where the maxim ( 
terminated. Complete winterization alone amounts to an of miles per pound of tuel is achieved. This 
xtensive modification of the ship comprising or affecting sents the greatest load-lifting ability of the air 
hydraulic fluids, coolants, heating devices, landing gear, given amount of fuel. Now this condition may Pec 
radio equipment and propellers. to obtain another maximum, namely: ton-mik Mu! 
In our efforts to reach maximum efhciency in the opera f cargo which can be carried between any two p 
tion of our planes we have solved many pre-war questions the least amount of equipment. In this way we 


of why planes fail in flight. We have made great strides 





maximum cargo transporting ability ot the alr] | 
in preventing and controlling fires occurring while our Since the war started the size of our cargo 
planes are airborne. Advances in fighting the elements, increased. This development as far as we ha 





such as thunderstorms, are being made. We have increased 





it has resulted in greater economy in air trans 


the gross weight of all our cargo ships to the allowabl Likewise the trend of our experimental cargo and 

















maximum determined by stress loads, or strength factors airplanes is toward increased sizes to provid be 
of the airplane, and performance. We have been able to payloads. All but one follow conventional desig 
save 10% of the gasoline required under pre-war standards and are powered by two or four engines.. Gri 
of operation. This has been accomplished by the develop range from 50,000 to 125,000 lb and passenger-cat 
nent of a more efficient method of operating large aircratt pacities from 40 to go. Increased powerplant h 
over long distances. The old method was to cruise a trans is being stressed as well as increased speed and rat 
} port plane at a fixed percentage of power, usually 50 to one unconventional type may prove to be the most 
60% of the maximum, because of schedule competition design for large planes of the future, for we alrea 
umong airlines. Gasoline weighs 6 lb per gal, and the that it can be built to weigh one-third less than a 
tonnage of gasoline conserved by more efhcient operation tional design of comparable size. These experin e 
represents millions of gallons. As the result of this con planes just discussed, it must be remembered, ar ° 
servation we have been able to load more cargo into our airplanes. Each one is designed for a_ specifi - 
planes in the place of unneeded fuel. To illustrate, an which is governed by tactical requirements. Alt! 
airplane which would have required 2500 gal of gasoline great advancement of the aeronautical sciences is 
for a certain flight under former conditions will now make to result from the experiences of the Army Air Fi 
the journey on 2250 gal. Three-quarters of a ton of cargo during this war, it cannot be expected that the idea 





can be added in the place of the 10% saving in gasoline. 





senger or cargo airplane will necessarily make its a 





Chis fuel saving has been accomplished through unceasing 





ance. What should result, however, is a post-war 
experiments with the assistance of the commercial airline 


consisting of the total research and experience of the 


t 





\ 


operators and ever lanutacturer O anspo al ane d ‘orces during an unprecedented period of 
erat 1 every manufactur f transport airplanes Air For luring ny lented | 


, 
accelerath 





in the United States. The average airplane is designed It is up to the post-war period as to how this “ 





' 
golden 


far maximum speed, namely: maximum number of miles 





is employed. 
















Aluminum Forging 
Technique Advanced 


continued from page 24 


















finished heat-treated and artificial! aged 
forgings than are found in the as-extrudec 
material similarly heat-treated and aged 

} Thus the final yield and tensile values in 
the finished 14 S-1 rgings progressivel 
lecrea with increasing amount of forging 
intil th int of recrystallization 1s sucl 





ybtained on as-r d heat-treated 
tock 

Serving with Mr. Ziegler on tl 
nittee on Mechanical Problems, which ha 


ed to stand by to collect additi 








us Subcom 







ma \ 
lence Cala, are 


H. D. Bitner, Reynolds Metals Co.: 
M. E. Bovd, Wil Overland Motors, Inc 










num Forge 


Harvey Curtis, Dodge Alumi 
Divisson, Chrysler C 


G 3 Foreman, Buick Motor Division. 







General Motors Corp.; The fundamental part played by SAE in the war effort was described Sept. 27 in 
W E. McCullough, Bohn Aluminum & coast-to-coast broadcast over the Mutual network as a part of the weekly Arm 
Corp; . Air Forces radio show. In the studio at KHJ, Los Angeles, |. to r.: JOHN A. C 
_C. F. Nagel and T. D. St WARNER, SAE secretary and general manager; La Verne Browne, engineering 
Co. of America, and test pilot, Douglas Aircraft Co.; Lt. Tony Lumkin, Army Air Forces producer; anc 
H. F. Walker, Chevrolet Moto: n MAC SHORT, SAE president and vice-president in charge of engineering, Vege 
General Motors Cor; Aircraft Corp. 
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fo rdinating Research Council i oe 





Of SAE and API Reports Progress 


4 
. . t t t t t M t » 
Peo etime Effort of Fuels and Lubricants Group request. of the Army-N 
. . . . I I 
Mul:iplied Tenfold to Aid Winning the War Six 
() lran () 
I ( 
linating Research Counc t the tandardizatior ' t SAI 
T 1d American Petroleum nsti General Standards Ce API, a S t g : 
h its 150-odd working grou the American Societ Testing Materia irch ex i 
ied its peacetime fuels and lubri r any other standardization b intereste t knock rating uN 
ch activity tenfold to aid in win in the subject matter covered umediat A 
var, according to its annual report Under the Coordinating Lubricants R the Coordinating Fuel R irch ¢ 
sors (Sept. 13, 1943) search Committee, more than a score of This Committee is work 
M the projects reported on and rojects have been undertaken for the Arm gine detonation projects. Va ck t 
have been undertaken at the 1 Ordnance Department, and 975 copies of the Ordnance Department at S 
the Army Ordnance Department, Procedures for Engine Oil Qualification ar tor which a total of 26 ex 
Forces, Corps of Engineers, the 6850 copies of report forms. a total of micians hav been loa 
War Production Board, and other 96,000 sheets, hav been distributed tant results A 25-pag 
agencies. Intensive work is under way on trans of tuel volatility on engi tarting, inve 
War Advisory Committee of CR( mission and gear oil projects for the Ord Ww mi tank 
quests for specific projects, and nance Department, Signal Corps, and th tuels, has been render t the Ordnar 
em to one of these committees Office of Defense Transportation. These r Department | 
turn makes the assignment to on arch projects involve field work at various Each month a panel ! 
working groups: \rm camps and Govern t iborator h ibili u in } i 
° dinating Fuel Research Committes work laborat ) : An and : | 
° dinating Lubricants Research Com to coast. SINce e firs th : al phase h incl 
ail ieetings have been held on gear } f ym fu of vari 7 : : 
° dinating Equipment Research ind numerous progress ts hav n anti-oxida f " } 
+ submitted to the G it agencie¢ f fuels, and rec mendati to the O 
me projects more than one of the terested and to refineri and equipment nance Department and the At Air I 
ymmittees are involved, and occa manufacturers cooperating in the work n respect to handling fu 1 storag 
the SAE War Engineering Board ‘ ae , 
ERA orgy sie ig S29 Many Laboratories Participate Pushing Fuels Research 
ment. For example, 15 laboratories are partici welve project n detonat f avia 
R ch results which may serve in pating in the development of a satisfactor tion fuels a being <¢ ied out under th 


SAE-ODT Welding Group Meets at L.A. 





SAE-ODT Committee on Welding in Maintenance met in Los 
Angeles to discuss their final report. Inset, Chairman E. C. 
WOOD, Pacific Gas & Electric Co. Seated, |. to r.: ROBERT 
N. REINHARD, Golden State Dairy Co. (guest); L. E. Mc- 
KIBBEN, Lang Transportation Co.; ELLIS W. TEMPLIN, Los 
Angeles Bureau of Power and Light; E. F. LOWE, manager, 
West Coast Office, Society of Automotive Engineers; FRED C. 
PATTON, Los Angeles Motor Coach Co.; W. J. CUMMING, 
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Office of Defense Transportation; LENNON DUNTLEY, Pacific 
Freight Lines; FRED GROHS, Victor Equipment Co.; W. R. 
SMITH, Lincoln Electric Co.; WALLACE E. POWELSON, Los 
Angeles County Fire Department; and W. WESLEY MILLS, 
W. W. Mills Laboratories. Standing, |. to r.: H. L. THOMP- 
SON, Los Angeles Motor Coach Co.; JOE DILWORTH, Adel 
Precision Products Corp. (guest); and GUS A. MARTIN 
Pacific Freight Lines 





















MONDAY, NOV. 8 


MORNING 


Air Cargo Plane Design 
E. P. Warner, Chairman 


Some Economic Aspects of Commer- 
cial Use of Converted Military Air- 
craft 


-—E. C. Wells, Boeing Aircraft Co. 


Design Considerations of the Cargo 
Airplane 


-Carlos Wood, Douglas Aircraft 
Co., Inc. 


AFTERNOON 


Air Cargo Operations 
J. A. Herlihy, Chairman 


The Use of Air Freighters in Areas 

Not Served by Other Adequate Means 

of Transportation in Northern Canada 
~W. L. Brintnell, Aircraft Repair, 
Ltd. 


Payload Versus Operating Speeds - 
Air Cargo Transport Operations 
-—J. G. Borger, Pan American Air- 
ways System 


EVENING 


Air Cargo Handling Problems 
Melvin Miller, Chairman 


Basic Fundamentals for Packaging Air 
Cargo Shipments 
-J. H. Macleod, Hinde & Dauch 
Paper Co. 


Air Cargo Handling Equipment Design 
Consideration 


~H. W. Anderson, Whiting Corp. 


AIR CARGO MEETING 


Knickerbocker Hotel, Chicago 


Nov. 8-9 



































TUESDAY, NOV. 9 
MORNING 


Air Cargo Development Problems 
Russell Forbes, Chairman 
Coordinating Air and Surface Cargo 

Transportation 


-J. H. Frederick, Air Cargo Editor, 
D & W, and Professor of Transpor- 
tation, University of Texas 


The Characteristics 
Transportation 


-E. J. Foley, American Airlines 


of Air Cargo 


The Characteristics of Surface Cargo 
Transportation 


-—Fred Carpi, 


Pennsylvania Rail- 
road 


AFTERNOON 


Helicopter Operations 
B. J. Vierling, Chairman 


The Helicopter and Direct-Lift Craft 


—W. B. Stout, Stout Research Lab- 
oratories 


EVENING Banquet 


Casey Jones, Toastmaster 


The Potential Air Cargo Market 


— Hon. Wm. A. M. Burden, Special 
Aviation Assistant to the Secretary 
of Commerce 





Under Auspices of Chicago Section 
with Cooperation of National 
Aircraft Activity 
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Proposed Constitut 
Change 


T the Business Session of 

ciety during the Annu 
ing scheduled for Detroit J 
14, 1944, the following 
amendments to the Society 
stitution will be brought ur 
cussion in accordance with 
quirements of the Constitut 
proposed amendments prov 
paragraph C-I of the 
Constitution be amended }+ 
The title of this Society is 
of Automotive and Aeron 
Engineers, Inc." and that 
graphs C-2, C-8, C-9, C-10 
and C-52 be suitably amended 
stituting the words ‘‘automotiv 
aeronautical” for the word 
motive’’ as it appears in « 
these paragraphs. 





These proposed amendments were 
last discussed at the 1943 Annua 
Meeting at which time they w 
tabled for further consideration 
the 1944 meeting. 














guidance of the CFR Aviation 
sion at the request of the Ar 
ind Navy Bureau of Aeronaut 
nethod of test for knock 
tion fuels have been completed 
opi ot two 

uted during a single month 
of training laboratory tech 
ite the CFR Supercharge K 
gine has been inaugurated 
neetings have been held by the O 
< Maintenance Group, the Ret 
Waukesha Motor Co 


he equipment 


ana the 


Intense tudy of [ 
teristics of aviation fuels 
this work is subdivided into 

maximum speed, and the Nat 
reau of Standards and the Na 
of Aeronautics and Mater ( 
Army Air Forces, are cooperatin 
solve general and specific 

Four projects are progressing o! 
of aviation fuels, including a seri 
studies being made for the Army A 
by TWA with the cooperation 
the CFR Aviation Fuels Division 

Study of coolant liquids for ai 
gines has been undertaken by 
sion. A major task consists of I5 
coolant systems design projects divi 
five groups. Other phases covet 
effects, engine testing, and the d 
of new coolants. 

Eleven projects are being carried 
the field of diesel fuels, invol\ 
room and field tests for performan 
a wide temperature range. This 
supervised by the CFR Automoti 
Fuels Division. 

The Engine and Operation and 4 


nance Divisions of the Coordinatit 
ment Research Division report ra 
ress On seven projects requested of t 
by the Ordnance Department. Fi 


is being carried out with the < 
of the Army, which has alread 
several progress reports on variol 
of this work. 
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Aerc Parts Group tated S V.C. Oestrike, A D 
Repc ts Progress rea : 
Th tandard 
. I ION of aircraft engines will b spaamnete 6 ort = 
: 1 quantity of critica 
° P two new standards deve ed nd alumi i 00 if stem 
e E-5-A, Standard Parts, of the . Shaf . 
Engine Subdivision. Th @ si ee i 
nsional standards and , " ' ‘ H 
apron diacetate oy ie ne g Maintenance Manual 
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3 ~~ ienkees the thinpale : ; 
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s 4 Phil . 
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tandards 122) ind 1 new tanda P Vi 
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70 and 8o, and Members of Commit i A. w Deen giver 1 thorou ¢ 
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ind 8o shafts The inboard mittee E-5 under Chairman P. S. | SAE-ODT ¢ iting ¢ ymitte 
used for shafts in shipment, and worth, Pratt & Whitn Aircraft, a report : 1 maintenance t 
now under way with Committee M. E. Mills, Wright A al ¢ to t Oo Det I 
rvation of Engines, for a seri hairman; n 
protect outboard shaft ends to be H. C. Beyer, Ranger Aircraft Engine turn to page 42 





PISTON NOMENCLATUR 
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SAE Standardizing Piston and Ring Nomenclature 


To end confusion of misnomers, the project standardizing 
piston and ring nomenclature has been circularized with the 
result that some constructive suggestions have been sub 
mitted to the committee. After final analysis of comments 














: i J the Gasoline Engine and Diesel Engine Divisions will submit 
= 69 68—+ + ae-—40 a final recommendation to the SAE General Standards Com 
® g / * . . . . hl 
rm... | 3 \ _— mittee for approval and publication in the 1944 "SAE Hand. 
2 —sC IS book." The project was suggested by Macy O. Teetor (SAE 
2 oe I tows ° ° * 
i = Ee" 6 o Journal, September, 1934) and a tentative list was submitted 
23 “ to the vehicle, engine, and accessory manufacturers of the 
| (20 | i industry. 
A A 
, T 38 16 | 
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Gen. Franklin O. Carro 






, ana 
Dex 2—Pennsylvania_ | _ 
" ° s p.m High Octane |} 
ambling toug ection Keports -Bruce’ K. Brown, Assis 
troleum Administrator for W see 
; he 7? the production record of 
| IGHLIGHTING §S OUIS SECTION tins Sept was exhibit PR eipE? cord of 1 
yobable effect on future fu 
; ol nan t « : ell Do! t - ind ther rdnance equipment Cc} | 
: hayne, chief engineer, Buick 
ide available | Secuon Treasurer A. F. Stoehr and U. S. Ordnance Department _— tiie 
‘ , f ' sion, General Motors Cory 
ricna \ toWw-mouon = picture <I combustion and Knocking in gasoln 





significance of these new 


maull 





wine cylinder was provided by the National Advisory Committee for Aer 









re G.C.H ce um On < ~ existing and future engine 
ai t ’ i A ac, con aCuul i Doe ( 
. 
Popularity of movi il sc videnced b resentation at Sept. 28 KANSAS CITY Milwaukee — Nov. 5 Bal 
, , , ly , . thleri . 
SECTION ecting of “Batt ~ Britain showing actual scenes of aerial comba Milwaukee Athletic 
n RAF and the Luftwaff m. Subject and speak 

Over 500 members and guests were present at September CLEVELAND SEt Mohawk-Hudson Group — Dec. 7 
(ION meeting to hear former Flying Tiger Kenneth Jernstedt’s talk and see th Inspection trip to Marshal Ch: 
hlm “Report from the Aleutians Dinner was ready for 367 people, but 75 sion, Bendix Aviation Corp., 


turned away 


New England — Nov. 16 








Major H. R. Higgins has been named vice-chairman of WASHINGTON SE¢ Engineers Club, Boston: dint 
LION While E. Roger Burl heads T&M, Truck, Bus and Railcar Activit Perpetuation of American 17 
tf CHICAGO SECTION System — E. N. Hatch, sales eng 

— r akeb] Vivici 

An added feature of NORTHWEST SECTION meetings, which is devoted t a ig ie iin 

lving automotive and technical problems, is the Technical Committee rake shoe & Foundry ‘ 







Declaring that the much-praised Gen. Erwin Rommel, Nazi commander, had Northern California — Nov. 9 
r won a battle against well-trained troo and was far from the “mast Hotel Leamington, Oakland 
} ind” that 1s painted by the press, Major-Gen. A. H. Gatehouse told the DETROIT speaker to be announced. 
i SECTION | 


, in his discussion of modern tank warfare, that he had the highe 
raise for the American tanks, particularly because of their endurance under fiek oo ee 
. : : H Engineers Club; dinner 6 
nditions where maintenance tis impossibie much the ume. € : 
; . 2 : a terization. Speakers—R. L. W 
American M-3 in on " campaign tor 38 11 covering 2700 miles ) - 
: mental engineer, White Motor ( 
ping on the n ilmost tinuou 
Gelpke, chief engineer, Autoc 
Ralph Strohl, special equipment 
Autocar Co. 


Cl 





Philadelphia — Nov. 10 





had once see! 




















a —r Southern California — Nov. 12 

2 Hollywood-Roosevelt Hotel, | u 
dinner 7:00 p.m. Win with Wi M 
Carol Flanagan, Douglas Aircraft ( 
Duties and Responsibilities of 


| SA E > Automotive Adviser to the Army O 
Department — John B. Clark, Civilia 
+ motive Adviser. 
Southern New England — Nov. 3 
f , 


Hotel Bond, Hartford, Conn.; d 
\ J p.m. Future Aircraft Tren 
. Stout, Stout Research Labora 
Nov. 4-5 sored by SAE Truck and Bus olidated Aircraft Corp 
SAE National Fuels and Lubri- Activity and SAE Passenger- Southere Chie = Nev. 19 
cants Meeting, Mayo Hotel — Car Activity with coopera- Van Cleve Hotel, Dayton 


. : m. This Business of At 
Tulsa tion of Cleveland Section pane cantle > nage Se ive 


Nov. 10 Jan. 10-14, 1944 ogra Fanart 
SAE Meeting on Materials - SAE Annual Meeting and Engi- nanager, SAE. 
War and Post-War, Hotel neering Display, Book-Cadil- 
Carter—Cleveland. Spon- lac Hotel — Detroit 


De 














Texas — Nov. 2 
Baker Hotel, Dallas meetil 8 
» [his Business of Airplanes — Mac S 


president, Engineering, Vega A 









i | , , presi : a 
Baltimore — Nov. 11 Mayjor-Gen. Charles E. Branshaw. Subject to ind president, SAI Gue 
Envineer Club dinn Res - be announced Warner, secretary and general mana 
: . » - ’ ’ ' > > } ' - . . 
Speaker-O. Marin, Rams Acces 






ries Indiana — Nov. 12 Twin City Group — Nov. 4 






tase Gold Room, Antlers Hotel, Indianapolis Curtis Hotel, Minneapolis kK 
Canadian — Nov. 17 dinner 6:45 p.m This Business of Ai p.m. Some Views of Modern I 

Royal York Hotel, Toronto, Ont Avia lanes — Mac Short, vice-president, Engine nology — Carl E. Swartz, Cle 

ion Gasoline — George H Frevermuth ing, Vega Aircraft Corp., and _ president. ite Bronze Co. 

chnologist, Standard Oil C f N. J SAE. Guest—John A. C. Warner, secretar 





Washington — Nov. 8 
Mayflower Hotel, Was! 


Chicago - Nov. 8-9 ind general manager, SAI 
: senate Kansas City — Nov. 5 





















Air Cargo meeting. With coo} dinner 7: p.m. See to Ficht R 
National Aircraft Activit Continental Hotel; dinner 6:30 p.m. This Fight to See—Dr. George B. W 
Cleveland = Mev. ? wis : 7 ws : Airplanes — Mac Short, vice \ ar ns _ Glass Co M 
Cleveland Club: dinner 6:2 n. Win 3 gece ae a - tke a ta aac tremens 
ine reside . ruest — Jo! . ° 
| nizing —R. L. Weider, experimental engi Warner, secre tary and general Parad r, SAI Wichita - Nov. 3 
r, White Motor Co x ve Allis Hotel, Wichita, Kansas; d 
: Metropolitan — Nov. 4 and Dec. 2 .m. The History of the Dev 
Detroit — Nov. 15 Nov 4— Georgian Room, Pennsylvania Aircraft Wheels, Brakes, and S} 
Horace H. Rackham Educational M« Hotel, meeting 8:00 p.m. Some Tactical —J. R. Cautley, Bendix Product 
morial Bldg dinner 6:3 m S iKer Considerations in Aircraft Design — Brig Jendix Aviation Corp. 
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set ON 


‘UND-UP 


Balt sore Clifford M. Larson, Sin 
ing co. discussed Post-War 
Lubricant it th O 7 


Chicago Speaker at the T&N 
\{ Yet. 12 at the Knickerbocker Hot 
Harry O. Mathews, Ordnan 
Tank-Aut 

sed the atest advanc 


of transportation and maint 


moti Center, D 





str 


ucks and motor vehic! 
son, Engineering Division 
Corp., spoke at the Oct. 19 meeting 
nd on “Methods of Stress D 


Cleveland Speaking on “Electronic 
t at the Oct. 4 meeting, Carl J 
Westinghouse Electric & Mfg. Co 

the special application of ele 
the automotive and aircraft in 
His talk was supplemented b 
inimated sound film entitled “Elec 
Work 


° 
Detroit . Major-Gen. A. H. Gat 
the British Army, who spent thre 

hting Rommel in the Libyan de 
commanded an armored brigacdk 
Nazi general's defeat at El Alamein 
ory of modern tank warfare a: 
from his own experiences before 
Section at the Rackham Memoria 

on Sept. 27. Gen. Gatehouse 


{ 


1 for help in developing protection f 
gainst mine fields which defend th 
es of Europe, and said that the land 

one of the important hazards of 


ing offensive in Europe. A mechan 
1eans of making mines ineffective must 
d to replace the primitive method 


xpose troops to enemy fire. while 
or engineers clear the ground b 


g for hidden explosives, he insisted 
Indiana 
. Resumé of results of a test 
n carried on to explore possibiliti 


split engine was subject of a paper 
Economy and the Split Engine” bi 
O. Wirth and Albert H. Winkler 
ind research engineers at Bendix Avia 
VCorp., presented at the Hotel Antlers 
lis, Oct. 14, by Mr. Winkler 


Kansas City . . . Capt. Dixie Kiefer, 

\ Air Primary Training Command, 

Naval Air Base, Kansas City, out 

ersonal experiences in his talk “Ths 

wn in Action,” which was given at 
ntinental Hotel, Sept. 28 


Metropolitan § | | “Cars of the Ft 
was the subject of the Oct. 7 meeting 
lance was so large that the meeting 
to be transferred from the Georgian 
to the Roof of the Hotel Pennsylvania 

ot these reports appear in this issu 
SAE Journal beginning on p. 28 


Milwaukee __ | Coffce Speaker M. B 
Pertex Corp., discussed fuel conserva- 
means of forestalling rationing in 


November, 1943 
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. Southern Ohio Reid G. 1 
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Northern California O a a 
the highlights of James B. K 
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d au Texas Mac S 
th its fliy < ker N } 
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Southern California SAI , 
President William B. Stout, desis Washington B. Van | 
Sky Car and Scarab Automobile, discu k it 
Research and Post-War” at an rati Lend-l \ trat 
tir ) th SA} \ \ ; , ft Mi ' () 


SAE Men at Cold-Operations Equipment Inspection 


ETi1 i: | | akin 


hy? 


ear, iy 
- : ¢ 


g 
é 





American and British Army officers inspecting the cold-operations equipment in- 
stalled on Army vehicles at a preview at the State Fair Grounds, Detroit, Sept. 15. 
Extreme left are Roy E. Cole, sponsor of the SAE War Engineering Board's cold 
operations project, and W. S. James, chairman of the Cold-Operations Committee 


Below: Part of the group of civilian engineers, including members of the SAE-W.E.B. 

Cold-Starting Committee, who inspected equipment developed by the Tank-Auto- 

motive Center of the Army Ordnance Department. Some of the units were based 
upon recommendations of the SAE-W.E.B. committee 
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SAE Meeting 


MATERIALS... 


10:00 Truck and Bus 
E. M. Schultheis, Chairman 


Characteristics of Plastics as Engi- 
neering Materials 
- W. F. Bartoe and Dr. D. S. Fred- 
erick, Rohm & Haas Co., Inc. 
in connection with this paper several 
plastics manufacturers have arranged 
a display of their products. 


2:00 Passenger Car 


Roy Cole, Chairman 


Effect of Wartime Fuel Development 
on Post-War Passenger Cars 
- A. T. Colwell, Thompson Products, 
Inc. 


War and Post-War 


Nov. 10, Hotel Carter, Cleveland 


Recent Progress in Synthetic Rubbers 
—P. M. Torrance, The Firestone Tire 
& Rubber Co. 


6:30 Social Half-Hour 


7:15 Dinner 
Cleveland Section — Hosts 
Harry F. Gray, Chairman 
Robert Cass, Toastmaster 
“After the War — What?" 

Willard T. Chevalier 
Publisher of Business Week, 
Vice-President and Director, 
McGraw-Hill Publishing Co. 








11. His assistant, H. C. L. Miller, 
him later in discussions of the 
program. 


joined 
Lend-Leas¢ 


Twin-City -s R. A. Daily, battery 


engineer, Delco-Remy Division, General Mo 
tors Corp., spoke before the dinner meeting 
on “Storage Battery Pertormance at Low 
Temperature” at the Curtis Hotel, Minn 
ipolis, Oct. 7 


Muskegon The 


ment and grades of NI 
cussed in a paper 


history, develoy 
Steels were dis 
“Substitute Steels or Some 
Practical Applications of National Emergency 
Steels,” given by T. M. Snyder, Continenta 
Motors Corp., at the Oct. 7 meeting in the 
Convention Room of the Occidental Hotel 


Cooling System 
Maintenance Manual 


continued from page 39 


The committee of 12 maintenance 


engi 
neers and chemists under the 


chairmanship 
of D. H. Green, National Carbon Co., Inc., 
set up for the first time a comprehensive 
manual showing operators how to prolong 
the life of radiators, water pumps, and other 
cooling system elements, and to maintain 
engine efficiency 

In general, the report discloses, maintain 
ing the water in a radiator at the 
level will prevent costly repairs 

Engine overheating due to loss of cooling 
liquid should be 


proper 


prevented by inspection 


and servicing leakages and overflow 
rather than by adding water or 
antifreeze continually. 


losses 
valuable 


Importance of the cooling system is em 
phasized by the statement that the cooling 
liquid and radiator dissipate enough heat 
to keep a six-room house warm on a zero 
day, and at high speed the pumped water 
would fill a 50-gal drum in 60 see 


Suggestions Illustrated 


Several practical suggestions for 
water level in radiators are 


gaging 
illustrated, and 
details of preventive inspection are offered 
to improve the efficiency of the engine and 
to conserve parts. One 
detail the 


section discusses 1n 
physical characteristics of anti 
treeze, and warns against the use of specifi 
types of solutions. 

The report which was published by the 


Government Printing Office, is available 
from local ODT Vehicle Maintenanc: 
Offices. 


Members of Subcommittee 


Members of the subcommittee, of which 
W. A. Taussig, Burlington Transportation 
Co., was project chairman included: 


D. H. Green, National Carbon Co., 
chairman; 

F. R. Archibald, National Carbon Co., 
Inc.; 


Joseph Askin, Fedders Mfg. Co., Inc.; 
J. D. Bradley, American Ice Co.:; 
Edward Chadwick, Little Falls Laundry 
Co.: 
H. C. Duus, E. I. du Pont de Nemours 


N Co.: 
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J. J. McCarron, ¢ 


Electrical Subway ¢ 





Smith, Burlington 


H. M. Smith, 
Light Co.; and 

G. | Stewart, United 
N. Y., Inc 


Connect 









Parts Protection 


Aero Engine Equipment 
Assured of Safe Keeping 















ROTECTION of hundreds 
dollars worth of 
engine 





finely finish 

parts is better assured 

tions for a laminated greaseproof 

paper, developed by Committee | 

the chairmanship of A. P. A 

Whitney Aircraft. This is one 

number of detailed specifications 

by this committee (see “Battle of ( 

Won,” p. 49, SAE Journal, August 
Careful study of the chemistry a 

cal characteristics of paper was 

by Committee Member M. H. Young 

Aeronautical Corp., and his associates. Met 

ods of chemical and physical test 

lined in the specification, AMS-354 
Among the 

are: 















requirements ot 






Hydrogen ion concentration, 









pH ¢ 
Chloride plus sulphate. .0.1% m 
Water repellency, hr 24 
Greaseproofness, min 3 
Aging, hr 7! 






Tearing resistance, tensile str 
stretch machine limits in two dir 
outlined. 
Members of Mr. Ayers’ committe 
Mr. Young, are: 
R. D. Goodall, Davison Chemica 
B. L. Sharon, Lycoming Division 
R. L. Heath, Allison Division, an 
H. A. Lockwood, Chandler Evan 





















SAE National 
FUELS & LUBRICANTS: 
Meeting 
Nov. 4-5 


Mayo Hotel, Tulsa 
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APPLICATIONS Received 


e applications for membership received between Sept. 10, 1943, and 


10, 1943, are listed below. 


The members of the Society are urged to 


{ any pertinent information with regard to those listed which the Council 


d have for consideration prior to their election. 
communications from members be sent promptly. 


It is requested that 





—_— 
Balt more Section: Carl Gorman, Pau 
Buff. lo Section: Dennis Hsueh-Hsi Liu 


Cansdian Section: A. G. Holmes, ¢ 
\ ey, William John Ross Paton 


Chicago Section: William E. Boris, Jr 
Bornhauser, Edwin L. Fisher, Jame 

Ht ; Kenh B. Hocker, Howard 
‘ ton P. Klintworth, John P. Kuy 

M. Laskowski, Franklin McCuaig, 


Noland, Edward Henry Rollfs, 
\. Siler, Harry B. Stone 


Cleveland Section: John W Ban 
eorge W. Becker, William A. Ben 
ud Arthur Brittenham, Jr., Paul 

Joseph J. Brown, Rinaldo Brun, 

O. Burritt, Richard J. Cerny, Wal 
Christianson, Robert W. Daykin 

M. Downing, Thomas A. Freestone, 

C. Guentert, James A. Hilgendorf, 
Hoffmann, Merle C. Huppert, Wil 

1 C. Jenkins, Ray L. Johnson, Samuel 
f, Joseph E. Kruse, Alvin Louis 
Ernest B. Mansheld, Thomas R. Neu- 
ger, Edward G. Pekarek, Carl Joseph 
Elgin Lawrence Shaw, Richard Sib 
Shetter, Earle C. Smith, James C 
veger, William M. Wilks, Carlton L. Zink 


Detroit Section: George Eugene Ad 

, David I. Babitch, Edward A. Bachle, 

r Franklin Baske, Victor H. Bernardi, 

rank C. Burrell, James H. Clark, Jr., Wil 

John Clark, George Frank Cram, 

Villiam M. Dawe, Morgan Willis Dawley, 

Robert Thomas Doughty, William E. Drink 

rd, Francis S. Driscoll, Carl O. Durbin, 

ald F. Dusenbery, Elton M. Eldredge, 

varles E. Ervin, Jr., Christian T. Feddersen, 

nk L. Fisher, Charles H. Frick, Robert 

Gaines, Laurence W. Gauthier, Robert 

Hanson, R. H. Hensleigh, H. Hintzen, 

John Allan Holt, W. A. Hunter, Thomas L 

kson, John H. Jurasek, Theodore C. Kuhl 

Roy George LaGrant, Lawrence John 

alley, Stanley L. Lundsten, Harold J 

McCotter, Thomas J. Marshall, Thomas L 

McCarthy, J. L. McCloud, Robert W. Miner, 

Jar W. Morse, Paul M. Nash, Henry J 

~~] en, W. Harold Peet, John V. Peters 

Wilhom G. Reid, Walter N. Scharff, Oscar 

Sokol, Jr., Edward W. Stoehr, Augustine 

|. Syrovy, Joe H. Talley, Ambrose 1 

T . John Joseph Vicker, Joseph N. Ul 

| Ir.. William G. Voigt, Harold G 

| Warner, Wilfred Lewis Was, B. Donald 
iy ‘annoth, Maurice M. Zuckerstein 


Indiana Section: William FE. Barnes, 

] Blay, Maurice Bookout, William § 
Earl B. Dickison, Lorraine J. D 
, Wallace Lumpkin. 


Kansas City Section: Whitney M. Ker: 


Metropolitan Section: Cant. Horace 

ring Arnold, William H. Bacon, Jr. 

William E. Bates, John A. Bugge, Courtne 

as PF. Dolan, Robert Dunn, Andrew G. Farkas 
ron Douglas Flanigen, Jr., Charles I 
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Fleming, Jr., Sebastian Flores, George R 
Forman, Halton H. Friend, Reynolds M 
Garrett, Philip V. Haddad, W. Leroy Hall 
Harry Haykin, Buford W. Hulfish, D 
W. Johnston, John A. Kimberley, Lt 
Benjamin J. Lehn 
] 


man, Sigmund Lisbon, Stan 
ey H. MacArthur, John Markell, Jr., Charles 
Hart Miller, John B. Richey, John Drak« 
Rogers, Frank C. Russ, Edward Vincent 
Schussler, James A. Scott, Jr., K. E. Sutton, 
Carl O. Tongberg, Philip F. Weber, Harvey 
W. Welsh, Theodore J. Zeller. 


Milwaukee Section: Robert C. Klei- 


now, Howard N. Sill, Rene J. Steckel, R. H. 
Wolff. 


New England Section: Thomas F. Gal- 
lagher, Earl N. Hatch, Paul V. O'Connell, 
George D. Rosekelly, Arthur W. Wanzer 


Northern California Section: Edward 
J. Hock, Lt.-Com. Arthur Clyde Jenkins, 
Donald Kay Kirkbride, Joe Lyon, Jr., Ensign 
Hugh Rainey Melrose, Edward H. Santos. 


Northwest Section: M. G. Barlow, 
Earl P. Bartholomew, John F. Conner, J. M. 
Farnsworth, Paul H. Grimm, Charles Kend 
sur, Robert Lester Scott, Kenneth W. Self, 
Raymond O. Snodgrass, Walter T. Thorsen 


Peoria Group: Eugene L. Helton, Rob 
ert Eugene Kennemer, Roger M. Smith, 
Chester Wallace Thompson. 


Philadelphia Section: Richard A 
Booker, Jr., William T. Clark, William H 
Curtiss, John S. Killaly, Robert W. Lindberg, 
Harry A. Schneider, Jr., Frank W. Wellons. 


Pittsburgh Section: Ensign Leroy Mar- 
tin Beckett, Ray Mansmann, James H. Mc 
Crady, III, Westinghouse Electric & Mfg 
Co 


St. Louis Section: Luis Bazuerizo, 
Harry H. Bidwell, William H. Bruce, Jr., 
J. B. Codlin, William Wallace Cornman, 
Douglas W. Erskine, Norman H. Foss, Wil 
liam C. Geiser, Robert Irving Goldberg, 
Sylvester E. Hogan, Bernard J. Murphy, 


Southern California Section: 


H. Barrett, Charles S. Batterson, Paul K 
I , Edwin J. Burnell, Reginald Burrow 
M r Arthur F. DeLong, Craig H. Edwarc 
Wi Luge Elder, Ernest Erwin, Georg 
ft. Fetterman, Tl mas Francis Fitzgibbon 
john M. Hoch. L. W. Hollingswerth, Mil 
( Ketchum, Walter H. Korff, Alvin I 
Johnson, Henry I. Mandolt, T1} vas C. Su 
Earl A. Stout, Herbert Francis Sturdy, K 


Jan s W ilker, Walter Charl« W alling 


Philip Richard Won 


Southern New England Section: 
William B. Allison, Carlton William Boller, 
Leland D. Cobb, Arthur J. Guertuun, Max I 
Holcomb, William S. Horgan, Everett H 
Kandarian, C. A. Lind, Clifford L. Martinez, 
Robert Washburn McClellan, Harvey D. 
Messer, George Willard Munson, Walter R 
W ykoft 


Southern Ohio Section: Robert A. Cole 
Ted W. Cozine, George Curtis Crom, War 
ren John Hartmann, Eldon R. Raney, James 
H. Tarkington, Harry Aubrey Toulmin, Jr 
Herbert A. Wise, Jr 


Texas Section: T. FE. Braniff, John 
Harding, Jr., Andrew Walter DeShong, 
George Gordon Langston, Jr., Lawrence 
Robert Schwedes, Raymond Carroll Schrader, 
William Bayne Summers 


Twin City Group: = S. Harold Beach, 
Richard E. Dahlstrom, Robert E. Larson, 
Robert J. Lunn, Samuel H. Mclver, Harve 
Merritt Turner, Charles David Walter. 


Washington Section: Lt.-Com. Abe} 
Abeck, Paul Joseph Boeger, E. K. Burgess, 
Gordon Camden, James Gunn Goodwilliec, 
II, John P. Manning 


Wichita Section: Lt. J. S. Brody 


Outside of Section Territory: joseph 
Enos Aflague, Charles William Behrens, Milo 
M. Bolstad, Christopher Ainsworth Davis, 
John Russell Hahne, John Hardman, D. A 
Lawless, Angus H. McGregor, George F. 
Miller, Capt. Harry A. Phillips, Alfred 
Leonard Read, William Fox Scarberry, Mur 
ray Weiss, Charles Barnett Wonders 


Foreign: Lt. (R.E.) John Sheppard 
Cumming (England). Leslie Geary (Eng 
land). George MacLeod Ross (England) 
Lt. A. Eric Skelton (England). Zala Cromer 
Tatton (New Zealand). 





NEW MEMBERS Qualified 


These applicants who have qualified for admission to the Society have been 
welcomed into membership between Sept. 10, 1943, and Oct. 10, 1943. 

The various grades of membership are indicated by: (M) Member; (A) 
Associate Member; (J) Junior; (Aff.) Affiliate Member; (SM) Service Mem- 


ber; (FM) Foreign Member. 





Baltimore Section: Charlies O. Maguire 
(A), John Taaffe (A). 
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Buffalo Section: Burdette S. Wright 


(M) 
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| 
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Canadian Section: | t ith ) 
M I Arthur Kuhn , G [ blak 4 ) M 
I H. S. Sha 
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Colorado Club: 
Chicago Section: ink yl M 
: Detroit Section: |a 
H. Y. Bassett (M), 
Cleveland Section: rro| rmat George D gol 
' (] Quentin N sroth . ari M Nobl 
lL} ma | 


Indiana Section: W. Ss 


M), Will 
von (J), Cl 


PRE } \\ | \ its Mi eatin" 
; ee \), Jack J (M 


Metropolitan Section: 


HYDRAULIC TESTING MACHINE Jima 


indrin 


i , oam . 
. 
; Philip R. Marvin (M), Lt. R 
Wi } ell ll ui \), Milton Rice 
, John Paul 


Load Indication witken 


Milwaukee Section: 
G. Bitzer, Jr 
MacDonald (A), Os 


Mohawk-Hudson Group: | 
ch (A 


New England Section: 
Leander (A), James F. Wanl 


Northern California Section: ( 
Da (A), Robert O. Kin 
Macdonald (A), George W. Ou 
Lawren t 

Cait { 
van J. Bihler, 
Shavler, C. FE. Vaughn 


Northwest Section: 
I \ 


Oregon Section: \\ 
Charles Henry Lewis (A 
MORE ACCURATE, MORE DEPENDABLE Philadelphia Section: 
FOR PRODUCTION TESTING BECAUSE: apy rey ey ee 
\ft.) Rey Harold S 

1 (J), 
on the natural laws of gravitation. ... d A. Willa 


Pendulum load indicator operates 


This principle of operation is not St. Louis Section: H 
. A). Char Warren Neff (J 

affected by temperature changes or 

subject to metal fatigue. . . . Write , ores ene: ru 

\ bster Baer, Jr. (J), Shirl 

for descriptive literature and quotations \), Timothy E. Colvin (M), M 


M), Rober ‘halmers Gro \ 


| | - ), Parker Keith R 
| ilph B llom (A), George Wi 


i ES T I N G M AC H I NE ° ~ Southern New England Section 


kar Brown (M), H ) 








Division of M 
American Machine and Metals, Inc.. East Moline, Illinois 


Southern Ohio Section: 
Other Products: IMPACT TESTERS - VICKERS HARDNESS MACHINES 10 
BRINNELL HARDNESS TESTERS - MEASURING INSTRUMENTS 


Syracuse Section: Louis 
Edwin B. Watson (J) 
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Section: Ro r. i \ 
1(M 


Tw ity Group: John Calvin M 
Richard L. Nelson (J), D. |} 


Was agton Section: Lt. Col. John 
John Ernest Ziccarello (A 
Wic: ta Section: Charles M. Jam 
S. Lawrence (A) 


Out: de Section Territory: Harold \ 
| 7 | G. Dorward (A), 2nd Lt 
Boft (J), Louis John Fleishman 

Yi E. Garlent (M), Alfred E. Grate 

Y, ird L. Hemingway (M), Walte: 
au (M), Richard Bullock Lewi 
P. Martin (A), Joseph F. Mea 

Mf t A. Schorr (J), Fred J. Villforth 
bert Lee Wharton (S M) 


Foreign: Lt. Col. W. H. Binns (F M 

g Stewart Kevern Hambling 

M England), 2nd Lt. Arthur Leor 
F M), (England 





Radical Pdeas Lose 
| In Symposium on 
Tomorrow's 
Automobiles 


continued from page 29 





g Che short stroke cuts down overal] 

width and the large bore permits 

( tionally large intake valves which w 
irge still further by reducing exhaust 


diameter below the usual figure. 
woking ahead for some vears following 
of the war, we are confident that 
speeds will climb higher and higher 
that engines will become smaller and 
r, and lighter, so that peak rotational 
of 6000 to 7000 rpm will not be 


same principles of design which appl 
it engine could also be applied to an 
ine or “V” type of engine. The flat 
1¢, however, would seem to work into 
rear-engine automobile much better than 
the vertical or “V” type. Furthermore, the 
ngine can be made successfully with 


4} 


4. 
® 


12 cylinders or for a low-priced 
very successfully in a 2-cyl tyne 


When located in the rear it is a ver 
le task to direct air into the cooling fan 

1 underneath the car, without worrying 
the location of the radiator, hose, etc. 
tact, due to the engine’s inherent light 
M veight, it could be mounted on the rea 
xle without interfering with the roadability 
car. The White Horse truck had the 

located in the rear and was bolted 


tly to the axle and pivoted on a rubber 


The riding characteristics were sur 
gly good; in fact, some of our recent 
iobiles do not give as good a ride as 
W hite Horse truck. 


Summing up the case of the aircooled 


verplant for an automobile, it can be said 
that the engine could be built to incorporate 
advantages of the water-cooled type 

none of its disadvantages and produced 

: 1| n antities at no increased cost ove! the 


M 
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by ROSCOE C. HOFFMAN 


ERTAIN 


find 


automol 
pro 

11 

public 

t-wal 

close resemble the latest pri 
In view of the probability 


1] he . 
taxation will be high, it 
Borg Warner Corp. ae : 
the car of the future will be 


1utomobile considerably lighter than 


that they are 


manutacturers WI 


unable to get int fter the 


“S.A.E.” is a symbol of service to the nation. Its 
members are more than technical experts... they 
are the prophets, the visionaries, the constructors, 
of a transportation system which has contributed 
more than its share in making America the richest, 
most comfortable nation of the world. And that 
service is not only helping to win the war but is 
looking ahead to the peace. 


“Hotel Book-Cadillac” too, is a symbol of service 
. . . hospitality. Overall comfort is impeded by 
war necessity. But the same comfortable rooms 
await you at the Hotel Book-Cadillac. Service, 
food, entertainment, are the very best obtainable. 
We are ready, as always, to make your stay in 
Detroit the pleasant one you have learned to ex- 
pect at the “Book.” 


HOTEL BOOK-CADILLAC 


1200 Rooms Minimum Rate $3.00 


Washington Blvd. at Michigan Avenue, Detroit 


GENERAL MANAGER 


. 


46 


production rath 


. le]< 
War mode 


ems to! 


industry has swung f 


rice th 
rather high 
to design an auto 
Determine the size otf th 
artment, th depths and hei 
ions, head room, leg room, and 
1 


factors carefu computed; 


Estimate the frame and body 
Design an engine to pull this 
Windows and doors must be 

the vehicle is to be a success 

Let the stylist finish the remai 

A rear-engine automobile, in 
is fundamentally sound, and can 
with excellent proportions and 
road visibility, rear visibility, ea 
in and out, flat floors, and the vel 
the ground 

Too much of the pre-war car wa 
by stylists, with the result a 
away from functionalism. The er 
departments of car companies 
forced to leave too much to stylist 
result that radiator grills and bum 
like motifs stolen from circus wa 
example. 

Windshield wipers should be inc 
of the engine vacuum, and _ heat 
defrosting equipment should be b 
the car. Such design would tak 
engine fumes by providing adequat 
tion in all normal operating temperat 

The present type of engine appea 
the cheapest to build, but I believe 
a tuture for the barrel type, sing 


and possibly the two-cycle. It wou 


only a few cents to improve current ignit 


systems. 

The future for automatic transm 
wide open. Within a few years 
war major companies will be offeri: 
matic devices for cars in the S$ 
bracket. Supe rcharging also has a 
future. 


I expect to see a trend téward lighter 


sprung weight in automobiles and at 
additional cost. 

Materials will still be chiefly carbor 
in automobile manufacture, althoug! 
alloys and light metals will be us 
in functional and decorative, or ado 
parts. 


Describes the Jeep 


HE jeep has won a new place 

economy of the nation, and has 
established itself as a peacetime veh 
cording to D. G 
charge of engineering at Willys-O 
Motors, Inc., who was again called 
Mr. Blanchard to tell the audience | 


Roos, vice-presi 


ion of the vehicle’s post-war potenti 

“Tt is a mechanized mule that 
practically function of anytl 
wheels. Its possibilities are being rec 
by leading industries, and have been 


use by many of them. Its value aft 


every 
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Mr. R 
SI 
( 
‘ it x 
I2-1n \ 
| l \ 
i di 
i s It 
( circu in 
it It is a sou f pow 
onal take-off, to do farn 
] ( ild ACC 1 ) 
t 1 du 
adaptable because of its fou 
nd thus can go almost 
Roos gave its dimensions 
wheel _ base 49-1n tread 
bout 2300 |b; the maximu 
5 i » at ) m its nf 
vced is 68 mph. | A 
r m ISI ZCC howeve 
d i 1 Uu but la 
in other fields as well. It ca 
m of a little truck which ha 
to pull a1 ton trailer behind 
? car to serve fo i ta ily 
yutin It can be used as a 


for garages, as a lawnmower 

logging camps have suggested, 

logging purposes. Another 
nection about which one farm has 
Mr. Roos said, is that of attach 
+ 


ep in front of a snow plow. This 


g employed, successfully, by the 
It has proved its worth also as a fire 
the forestry patrol 
unquestionably has a future,’ 

{r. Roos concluded, “‘but it may acquire 
ntal value after the war that will 

wublic from commercializing it 


lering it in any other than a mili 


ral railroad companies have written 
ing their interest in the jeep as a 


f 


ance of way vehicle 


Higher Octane Gasoline 
Predicted for Post-War 


continued from page 29 


l use of iso-octane as a blending agent 
r gasoline to compete with tetraethyl lead 
remote as lead will be made avail- 
at much lower figures than equivalent 
with iso-octane or even alkylate 
t-war fuels will not be rated by the 
‘STM Motor Method. Instead a road 
1 for motor fuel knock ratings should 
used for service performance. Octanes 
give way to performance numbers as 
ised by the Army Air Force (AN-VV- 
15a). 
third-grade gasoline will be raised 
72 octane, mostly unleaded, available 
the 15,000,000 pre-war cars still on 
road and for such low-compression 
of equipment until these units are 
out. This so-called “third structure’ 
eventually will pass out of the picture 
t is hoped that during the “‘hold the line” 
1d of one to two years the public will 
be confused by extravagant claims of 
rtising and sales promotion departments 
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Money, Time Saved 
; By Flight Tests 


continued from page 29 


How Will Your Children Live? 


That's easy! They'll live better than you just as 
certainly as you live better than your parents. 
American industry has put the car, the refrigera- 
tor, the radio and other conveniences within the 
reach of all. After the war, the three-plant facili- 
ties of the Weatherhead Company will be pre- 
pared to help you build these products again and 


-mark this!—many strange new devices which 


one day will make your life, and your children’s 


lives, far safer and pleasanter in scores of ways. 


* 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 


refrigeration and other key industries. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, OT le tare) 





47 















The 





of victory:**| 























































































































































And count on the 
Bendix* Drive for 
action! 














Many of the mechanical improve 








ments engineered into today’s 











jeeps will undoubtedly make their 











appearance in the cars of the 














future. But no matter how radical 














the coming engineering changes 























The Bendix Drive is an important 
member of ‘The Invisible Crew” 

Precision equipment which more 
than 30 Bendix Plants from coast 
to coast are speeding to our fight- 
ing crews on world battle fronts. 
































































may be, there wil! always be one 
familiar starting point—the famous 
Bendix Drive. For just as the 
Bendix Drive has been successfully 
adapted to jeeps and countless 
other military vehicles of today, 
so it will be on hand to provide 
quick, sure starts for the revolu 


tionary new automotive equip 


ment of tomorrow 
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rv reliable 
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are not direct-recordins 


t flight t 
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culiar problems to the engineer. In 


field of 
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recording 


testing 1S 


th swift action, and 


recording 


there st 


involving many 
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ich a va 


interrel 
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for a complete 
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is necessary proj 


yeriy to 


the variables and the dynamic effects tl 
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make necessary 


ermit the 
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engineer 


to view 
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a run is completes 


The question may arise 


continuot 


is-line recording equipment wi 


is accurate and dependable 


as to 


as standart 


struments, with camera recording. 


for such 
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recorders is sufficientl 
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Rede gned Airliners 
Mec ing Needs of Army 


ntinued from page 29 


xur iner converted to a 


ane is the Curtiss ( if ¢ 


im unitorm load, wall t 
sq tt. In the middle halt 
aiding was incr dtor 
tri ted trips ve added tha 
much higher load Well 
downs were needed 
age shell also came up for cor 
ign Instead of a 2 ; Va. a 
ance door, a large carg ( 
mg x 2 in. high had to b 
\ argo door were insta led 
0th of which open up anc 
vide an egress for the parachute 
ixiliary door, opening in and u 
1 in the forward door 
the original purpose of this au 
us see what wa accomplishes 
i cargo, it has an unobstructe« 


nt 48 ft long, a maximum het 
n., and a maximum width of o ft 
th 2300 cu ft for cargo space Ir 
the main cargo compartment 
ts be'ow the floor add 155 cu f° 
ine capacity. These lower con 
are directly accessible from the 
rough two doors, each 2 ft 5 in 
ft 8 in. high. As an airborn 
irplane, it has provisions for 


As an ambulance plane it ha 
22 litters set up on removabl 
running from floor to ceilin It 
haracteristics are 
Weight, lb $5,0¢ 
t Empty, lb 29,483 
1 (available fe n 1) 
n oft a oad te i a 
lb I 1 
irg i an released f limit 
ire 
. lb Curtiss C-7¢ Caravan 


lb Waco C-62. 
lb Fairchild C-82 

Fairchild C-82 and the Curtiss C-7¢ 
irily designed for cargo Both are 


Load (available for tue 
load), Ib 
Cruising Speed, mph rf 
Fuel Capacity, gal hor 
sports that will be available in quan 
onversion to post-war use arc 
1. Passenger transports purchased 
from the airlines and converted for 


cargo service. 


2. Transports originally intended 


enger use purchased from the manu 
with designed conversions incorpo 
1 their basic structure for heavy cara 


3. Transports specifically designee 

Cargo use, 

is little information available on the 
roun, the flving boats. 
trend of the immediate post-war mat 
militarv transports is starting to at 
The airlines are showing interest 


owing types of airplanes 


Airplanes that can Jand and take off 
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of Production Practice 


ROM start to finish Fairfield gears are sub- 
jected to exhaustive tests and examination 


GEARS Made to Order They are made on the finest equipment avail 


SPIRAL BEVEL 
STRAIGHT BEVEL 


able, heat treated under extremely close con- 
trol, painstakingly inspected, tested on gear 
laboratory equipment and built to meet the 
highest standards. 


= Typical of Fairfield’s extensive facilities is 
SPUR the metallurgical laboratory shown above. Here 
HELICAL is the censor of production practice—gear ma- 
terials and finished gears must live up to this 

HERRINGBONE department's requirements. 
WORMS AND WORM GEARS Fairfield customers, among the leading man- 
DIFFERENTIALS ufacturers of civilian and war machines, know 
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that they can rely on Fairfield gears to match 
their own standards of quality production. 


’ FAIRFIELD MANUFACTURING COMPANY 


321 S. Earl Avenue . Lafayette, Indiana 






















Vital Role of Farm Machinery 
Stressed at Record Tractor Me: ‘ing 


continued from page 22 





stock aviation tuel blend 






] 


ad This grade probab 












rr small private lanes 






Commercial airlines and 
uid, will use 1 ctan 
Diesel fuels will range 


inless their ratings can be 





the use of additives 

Agreement with Mr. R 
also was voiced by N. D. G 
Oil Co. (Ind.), who | 
cussion. He pointed out, 
blending naphthas rathe 







thar 





<tane components of aviation 





useful blending stocks f 





The volume produced of 








naphthas, however, is not suff 





a marked increase in the « 


the nation’s overall mot 













ments, even if all of it were 
purpose Since post-war equir 
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PURVEYORS TO THE state laws in the western districts 
phasized the effect of taxation on ¢ 
U.S. Navy U.S. Air Corps prospect of a satisfactory distillat 
1S Arm) 1. S. Marine Corps be exempt on refund from Federal excise tax 
Ordnance So 6) Genet Qead was offered b {r. Gjerde. H 


ore that this fuel would have a minimun 
U.S. Arsenals 


rating of 40, a boiling range of k 
Commonwealth of Australia 


better, and good starting 









Lend Lease for United Nations and This is a long-term problem, en re 
America’s Foremost Industrial Manufacturers F, G. Shoemaker, Detroit Diese 
Division, General Motors Corp. TI 
definite place in the farm industry V 


low-cost fuel, he said, and the probl 
determine how to get the most 
given amount of petroleum. This 
the question of the kind of engin 
whether gasoline or diesel. 
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Corps motion picture, portraying t va 
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Tractor Tire Developments 
For War, Post-War Period 









: Improved performance over th 
a > 4 ee ot aber [ 
BALL AND BEARING COMPANY claimed-rubber war tires being usec 
inn Arbor, Michigan tors may be expected from the 
thetics, E. F. Brunner, Goodyear 


Rubber Co., promised several hund: 
ers in delivering his paper at 
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hinery will not be coming 
und it will be the middle or 


that year before the crisis 1s 


eviate the tire shortage have 
ygress in reducing the number of 
ire sizes, but Mr. Brunner believes 
fication can be carried still fur 

Jire and Rim Association has 
that the SAE Tractor and Farm 
Activity consider a post-war move 
two rear rim diameters: for in 
or 26 in. and 38 in 


gh manufacturers have had to use 
- d-rubber tires on their wartime ma- 
increased supplies of synthetics will 
possible for 1944 farm equipment 
ipplied with synthetic tires. They 
for the most part, of S3 or S5 con 
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65% synthetic and 35% reclaim, 
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relative performances of various tire 
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Another development discussed by Mr. 


ner was the tubeless tire. These have 
tested by the hundreds but, before they 
successful, an inner liner must be devel- 
that will entirely prevent diffusion of 
uir into the tire body. This is necessary 
because air diffusing through the 
lining slowly builds up internal pres- 
intl the tire eventualiy fails. Another 
m is the repair of a damaged tire so 
will hold air again. 
in effort to lick the diffusion problem, 
the tire with antifreeze solution has 
tried; but this method presents a new 
em in that the fluid tends to lubricate 
ead, causing a chafing that eventually 
ts solution to enter the casing through 
ead, finally causing failure. 


partial and 100% liquid filling is 


used successfully, however, on tractor 
with inner tubes to add weight so that 
lrawbar pull can be increased 
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How to Keep Em Rolling 


. : 
+ me eee sy Te service the 


MECHANICS 

Roller Bearing 

4 UNIVERSAL JOINT 

Type “‘C"' MECHANICS Roller Bearing UNIVERSAL JOINT ' the firet step iste 
and S assembly turn down the lock 

plates and remove 

the bolts with wrench 


} 


ad i, 4 
Specify ¢: SR Otts ee ed 
. . 
Next, compress the shaft assembly ir 
. 

Oe : 

which can be replaced in ; ° 

unit. If the bearings are tight in th 

DT a 
UNIVERSAL JOINTS Wm 
The MECHANICS Roller Bearing UNIVERSAL JOINT is a precision made 4 D 
snit that is giving I trouble-free service in the Nation's dir 
rucks, busses or i military vehicles However le 
co ll thet n te 


me necessary to replace a worn cross or bearing 


s to turn down the lock plate on the bolts holding the four bear 
ings to the two yokes me the eight bolts; cormpress the shaft assembly 








the slip joint; and remove the cross and bearing assemblies. The 
simple, efficient design of the MECHANICS Roller Bearing UNIVERSAL 
JOINT makes possible unusually quick, easy servicing and reassembling 
» the road or in the field in a few minutes thus avoiding the 


ours of delay caused by having to take a less conveniently serviced uni 
versal joint assembly to a repair shop 


Can Be Serviced on the Road — In Fifteen 
Minutes — With a Wrench, Hammer 
and Screwdriver When reassembling, it may be necessary te tap the bear 
ing. as shown, to compress the cork packing between the 
bearings and the trunions. This wil seat entry of the 
bearing in the ot of the yoke. Make sure thet the trur 
ion bearings are drawn up tightly against the yoke faces 
and all belts are 
tightened and locked 
esourely 


€ uf . +a 
rv 
ce. ae 


= 
| . 


An ‘‘Exploded"’ view of the MECHANICS Roller Bearing UNIVERSAL JOINT 


Our power transmission engineers are at your service to help you design 
MECHANICS Roller Bearing UNIVERSAL JOINT applications that will 


keep your cars, trucks, busses or tractors rolling — with less servicing. 





Working Hann iw Hawn with the Automotive Industry in War and Peace 


MECHANICS UNIVERSAL JOINT DIVISION 


Ws. Borg-Warner Corporation 
\ 2028 HARRISON STREET ROCKFORD, ILLINOIS 


DETROIT OFFICE, 7-234 G. M. BUILDING 
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How much original 





accuracy do your Gauges 
still retain? 
ge” ° \ 


L 
TEMP 


Subject a Rochester Gauge to severe operating 
conditions ... make it take pressure throbs . 
put it where overloads come in heavy... install 
it mext to a motor or pump that’s a vibration 
problem... let it stay out where any imaginable 
weather can get at it... find a need for it where 
high octane gasoline or penetrating oils are pres- 
ent ...do this day in and day out indefinitely— 
then remove this Rochester Gauge. Test it 
you'll find 


ROCHESTER GAUGES HOLD TENACIOUSLY TO THEIR ORIGINAL ACCURACY 


Rochester Gauges aren’t burdened with complicated parts gears, links. 
cams, tubes and hairsprings aren’t part of their design. You don’t have to 
wonder about how much of the truth they’re telling you—each gauge must 
pass the high Rochester inspection standards. Rochester Gauges are put in 
ACCURATE calibration individually and permanently. 


There are Rochester Gauges for Fuel and Lubricating Oil Pressures and 
Temperatures, Liquid Level Gauges, highly sensitive Ammeters and Pressure- 


tight Magnetic Type Gauges for LP-Gas Systems that are listed as standard 
by underwriters. 





We suggest that you contact our engineering department. Our accumulated 


experience in making gauges that stay ACCURATE can help you. There is 
no obligation involved. 


HERE'S WHY ROCHESTER GAUGES STAY ACCURATE 


1. Rochester-developed pulsation 
keeps pressure throbs away from 
gauge parts. 


2. Heavy-duty back plates absorb overload 
pressures. 


dampener 


discouraging to shocks and vibration. 
sensitive 


4. Pressure-resistant diaphraqm chambers are 
either of heavy brass forgings or durable 
steel stampings .. . gauge parts are sealed 
in one-piece cases 

5. Moving parts are machined to close toler- 
ances every gauge is individually and 
permanently calibrated 


3. Pressure sensitive diaphragms, pointer con- 
trols, are units s'mply constructed, made of 
light-weight. long wearing metals all 


ROCHESTER MANUFACTURING CO. 
ROCKWOOD ST., ROCHESTER, NEW YORK 


MAKERS OF FINE GAUGES—"For the True Inside Story" 


ROCHESTE 


Sadi halle ilbiated. 
GUARANTEED ACCURATE 


FOR ACCURATE LIQUID-LEVEL 


INSTRUMENTS 


PRESSURE and TEMPERATURE INDICATION 
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Liquid Filling of Tires 
Turning to the subject of 
Mr. Delzell contend 
c ome advantage 
et filling the tires witl 
lucing the inflation pressur 
roved that the brui 
filled with liquid 9¢ 
il reduced over a tire it 
filled with liquid to the va 
Commenting on the benefit 
manutacturing costs D\ ta 
implification of tire s1z M 
luded that the tire industr 
vho hearted ¢ Operation 
ram by the tractor and im 
Mr. Zink confined his 1 
til ind liquid filling of 
The additional cost of th 
d to prevent the liquid fl 
ing into contact with the 
t he « yntended, absorb i 
n or th Saving made b 
inner tube In addition ther 
indications that calcium-chlorid 
even water alone deteriorate tl 
f the trre. Punctures in the tu 
K pose the cords to the harmful 
the liquid The bead-to-rim sea 
d stroved by tire tool damag 


light le akage 
W hich, 


at the bead k« 
in turn, causes rapid 
On the subject of liquid filling, M 
ontended that lif 


rustir 


“there is no 


drawbar pull whether the additi 
is applied in the form of iSt-1r 
ast wheels, concrete, wat ilciu 


olution, bags of sand, slabs of 


implements, 


weight transfer, 
ou. There are, of course, tact 
venience, cost and expedienc 


sidered and, as a result, the us 


weights and the partial or total 
tires with liquid are popular. We 
feel that it is desirable to work 


hard, unyielding tire that, when it rea 
ultimate, is much the 
wheel with lugs on it.” 


sam i i 


Disadvantages of Liquid Filling 
Mr. Zink then displayed test figut 
showed that, under identical test co 
the magnitude of the jolt produced b 
liquid-filled tire was about 2'2 time 
than that of an equivalent air-filled t 
Disadvantages of tubeless tires an 
filling mentioned previously were 
port in Mr. Munson’s 
‘Our experience,” he 
that no reasonable amount of rubber 


to either the ‘band’ or inner ply, or b 
the inner 


would 
Because the air diffuses into the ti 


1 detrimental effect causing side wa 


prepared 





report d, “ha 
plies, 


prevent aift 


It is doubtful 1 
can be any 


ind tread separations. 
or not there substantia 
from a material and labor standpoint 

With reference to liquid filling Mr 
son said: “Our tests show that a tract 
100% filled with liquid ballast has 25 
bruise resistance than inflates 
ur. 


when 


SAE Journal, Vol. 51, No 











bilities of ‘Needle’ Steels 








praised at Final Session FET 
ynization and achievements o v 
War Emergency Committ i 
rnment agencies to solve war t nt 
ering problems were summa t 
man, A. W. Lavers, Minne: d 
yer Implement Co., in the first ted o 
final technical s ion, wh t 


hed in full in an 





ita on. special-additi 
were revealed 
ading authority on the subject 
k, Buick Motor Division, Ger 
Corp. (Mr. Schenck’'s 
\ddition-Agent St 


beginning on p. 385, 1 





NE Steels in Post-War Period 


o question,” Mr. Jarman 
there are many interesting d 
yr engineers and metallurgists 
watch quality and cost o 
Now we have NE steels, 
vill be with us permanent 
] modified form Th 
steels, iW proper pecincations for 
use prove satisfactory, are 
eir place in the overall picture Aft 
ergency, I believe we all can picture 
n undercover fight there will be f 


t IO! 


in the nation’s special steel applica 7 
Nationally known metallurgists have as WAS at 
istrumental in changing the old eas\ 

conceptions of acceptable steels. The 


resented this afternoon give practica 


if ee 
ipplicable methods for initiating sucl We re ta if as out 
ves. For the general consumer thes 

understandable methods must be kept 

ind in the adjustable stage after the 

For the immediate picture, sinc 


It's a VISCO-METER* 


wing in alloys is possible with tl 
d’ method and a potential satisfactor 


installation on adaptation to your engines is something 


a Diesel Engine. It wouldn’t look 


any we should discuss together. 
specification is in the offing, it b lifferent on a gasoline engine. Engines 
us engineers and metallurgists to pa If you are concerned with the design, 
S tee Heese that could be powering your car, an Army 
ittention to this development, as mM “ manufacture, sale or operation ot engines 
richer NE steels might be going out Jeep, a motor ship or a farm tractor. 
vind yw.” 


and are interested in protecting them 


You are looking from lubricating troubles then we invite 


at a 12 ounce guard- 
""Fade-out" of Needle Steels 


ian of engine life, operating efficiency, 


you to write, wire or telephone us today 
Mr. Jarman also declared he had hear operating economy. While the VISCO- for VISCO-METER? literature or tell us 
that some needle steels tend to “fad METER? is simplicity itself in both design when you want a VISCO-METER* engi- 
1 faAing , valet ; 
in tl t adit out 5s mo 1t } 
age a Sey eee ae lee ee and operation, the technical story of its neer at your ofhice. 
adle additions than with ordinat : 
If such a characteristic is possible, 
is it, as the word implies, a gradu 
or is there a relatively abrupt cha 
[ Mr. Schenck to!d him that such 
ncy to fade out had not nroved seriou = 
is: experience to date and that, in hi 
ion, it could be controlled by suitabl CORPORATION GROTE ST., BUFFALO 7, N. Y. 
ures 
Supplementary information on all 


toy t 


lopments was provided by H. B. Knowl 


*Fully covered by I 
International Harvester Co., the next to 


S. and Foreign Patents 
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STRAINERS for 
the AIRCRAFT 
INDUSTRY 































































































Objective 


® Uniform Workmanship 
® Economical Production 
® Deliveries on Schedule 

for your requirements 


Solution 


® We Draw the Wire 
® Weave the Cloth 
® Fabricate the Product 


in one continuous line 
* 


Michigan Wire Cloth Company 
can assist you in selecting a 
grade of wire cloth for any 
type strainer and can help in 
the development of proper 
strainer design. 
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National Advisory Commit 
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+ For that perfect piece of mechanism which you are design- 
ing for post-war presentation, you should familiarize your- 
self with that NEW THREAD DESIGN just presented to the 
market by the DARDELET THREADLOCK CORPORATION, 
known as the AMERICAN NATIONAL DARDELET. 

The materials are placed under initial compression, insuring 
much greater fatigue life, as well as strengthening the con- 
nection. 

Compression fills the thread completely, eliminates leaks 
and corrosion. There can be no fretting or peening under work. 

The 5;—18 A.N.D. size is stronger than the A.N. by 28 
per cent in tension and 45 per centintorsion. ~ 
' The design lends itself to interchangeability with the 
American National or any other thread form of similar pitch 
for field repairs. It solves your stud problems. It can be chased, 
rolled or ground. Your Production and Service Departments 
will welcome its adoption because there is NO TOOL PROB- 
LEM, yet many helpful features are provided. 


DARDELET THREADLOCK CORPORATION 


2832 E. GRAND BOULEVARD « DETROIT 11, MICH. 
AEA CANS OL AMEE, EE 
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